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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize temperature rise for SOX 
poisoning recovery of an NOX occlusion and reduction catalyst device 
arranged in an engine exhaust system, to absorb NOX when atmosphere in 
the neighbourhood is of a lean air-fuel ratio and to discharge NOX when it 
is of a logical air-fuel ratio or a rich air- fuel ratio in a short period of 
time. 

SOLUTION: This exhaust emission control device is furnished with a 
reversing means 71 to reverse the exhaust upstream side and the exhaust 
downstream side of the NOX occlusion and reduction catalyst device 70 
and a supply means 74 to supply a reducing matter to the NOX occlusion 
and reduction catalyst device from the exhaust upstream side, supplies 
the reducing matter by the supply means for SOX poisoning recovery of 
the NOX occlusion and reduction catalyst device and reverses the 
exhaust upstream side and the exhaust downstream side of the NOX 
occlusion and reduction catalyst device by the reversing means. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of an internal combustion engine characterized by reversing the exhaust 
air upstream and exhaust air downstream of the aforementioned NOX occlusion reduction-catalyst equipment by the 
aforementioned inversion means while having the following and supplying a reducing substance by the aforementioned 
supply means for SOX poisoning recovery of the aforementioned NOX occlusion reduction-catalyst equipment. NOX 
occlusion reduction-catalyst equipment which is arranged at an engine exhaust air system, absorbs NOX when 
atmosphere is a RIN air-fiiel ratio soon, and emits NOX at the time of theoretical air fuel ratio or a rich air-fuel ratio. 
The inversion means for reversing the exhaust air upstream and exhaust air downstream of the aforementioned NOX 
occlusion reduction-catalyst equipment. The supply means for supplying a reducing substance to the aforementioned 
NOX occlusion reduction-catalyst equipment from an exhaust air upstream. 

[Claim 2] When the temperature of the aforementioned NOX occlusion reduction-catalyst equipment turns into more 
than the first setting temperature, or when it is predicted that it became more than the aforementioned first setting 
temperature A reducing substance is supplied by the aforementioned feeder so that the near atmosphere of the 
aforementioned NOX occlusion reduction-catalyst equipment may serve as theoretical air fuel ratio or a rich air- fuel 
ratio. An inversion with the exhaust air upstream of die aforementioned NOX occlusion reduction-catalyst equipment 
and exhaust air downstream by the aforementioned inversion means is repeated. When the temperature of the 
aforementioned NOX occlusion reduction-catalyst equipment turns into more than the second setting temperature, or 
when it is predicted that it became more than the aforementioned second setting temperature The exhaust emission 
control device of the internal combustion engine according to claim 1 characterized by stopping an inversion with the 
exhaust air upstream of the aforementioned NOX occlusion reduction-catalyst equipment and exhaust air downstream 
by the aforementioned inversion means. 

[Claim 3] The aforementioned NOX occlusion reduction-catalyst equipment has a uptake wall for carrying out the 
uptake of the particulate in exhaust gas. When the particulate by which the uptake was carried out with the 
aforementioned uptake wall is oxidized, the aforementioned uptake wall has the first uptake side and the second uptake 
side and the exhaust air upstream and exhaust air downstream of the aforementioned NOX occlusion reduction-catalyst 
equipment are reversed by the aforementioned inversion means The exhaust emission control device of the internal 
combustion engine according to claim 1 or 2 characterized by using the aforementioned first uptake side and the 
aforementioned second uptake side of the aforementioned uptake wall by turns in order to carry out the uptake of the 
particulate. 

[Claim 4] The exhaust emission control device of the internal combustion engine according to claim 3 characterized by 
the active oxygen which an active oxygen discharge agent is supported by the aforementioned uptake wall, and is 
emitted from the aforementioned active oxygen discharge agent oxidizing a particulate. 

[Claim 5] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 4 characterized by emitting in a form the oxygen held when oxygen was 
incorporated when the excess oxygen existed in the circumference, oxygen was held and the surrounding oxygen 
density fell to active oxygen. 

[Claim 6] The aforementioned active oxygen discharge agent is the exhaust emission control device of the internal 
combustion engine according to claim 4 characterized by decomposing and emitting NOX and oxygen which were 
combined when NOX will be combined with oxygen if an excess oxygen exists in the circumference, NOX is held and 
the surrounding oxygen density fell to NOX and active oxygen. 



[Translation done.] 



Page 1 of 17 



* NOTICES * 

Japan Patent Office is not responsible for any 
damag s caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 * * * * s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust emission control device of an 

internal combustion engine. 

[0002] 

[Description of the Prior Art] In order to contain detrimental NOX in an internal combustion engine, especially the 
exhaust gas of a diesel power plant and to purify this NOX, arranging NOX occlusion reduction-catalyst equipment in 
an engine exhaust air system is proposed. NOX occlusion reduction-catalyst equipment emits NOX absorbed when the 
oxygen density of atmosphere was high soon, NOX was absorbed in the form of a nitrate and the oxygen density of 
atmosphere became low soon. It can purify good by absorbing NOX good out of the exhaust gas of the diesel power 
plant to which combustion is performed by the basis with air superfluous [ NOX occlusion reduction-catalyst 
equipment ] by that cause, and reducing an oxygen density periodically soon by making atmosphere into theoretical air 
fuel ratio or a rich air-fuel ratio, without making NOX emit, carrying out reduction purification with reducing 
substances, such as HC, and making NOX emit into the atmosphere. 

[0003] By the way, sulfur is contained in the fuel for an internal combustion engine, and SOX is generated on the 
occasion of combustion. SOX is absorbed in the form of a sulfate by the same mechanism as NOX to NOX occlusion 
reduction-catalyst equipment. Since a sulfate is the stable matter, atmosphere will be hard to be emitted to it from NOX 
occlusion reduction-catalyst equipment also as a rich air- fuel ratio soon, and the amount of occlusion will increase it 
gradually, if the amount of occlusion of a sulfate [ in / NOX occlusion reduction-catalyst equipment / the occlusion 
possible amount of the nitrate to NOX occlusion reduction-catalyst equipment or a sulfate is limited, and ] increases 
(SOX poisoning is called hereafter) — the part and the occlusion possible amount of a nitrate — decreasing — at last - 
** - it becomes impossible to completely absorb NOX 

[0004] Therefore, you have to recover the NOX occlusion reduction-catalyst equipment by which SOX poisoning was 
carried out. A sulfate can be made to emit as SOX by reducing an oxygen density soon by making atmosphere into 
theoretical air fuel ratio or a rich air-fuel ratio, although it is the stable matter if NOX occlusion reduction-catalyst 
equipment is made into 600-degree elevated temperature which is about C. When an oxygen density supplies a 
reducing substance to the high near atmosphere and generally burns this reducing substance by that cause for SOX 
poisoning recovery, the temperature up of the temperature of NOX occlusion reduction-catalyst equipment is carried 
out to about [ 600 degrees ] C. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the reducing substance supplied in this way mainly burns in the 
exhaust air entrance section of NOX occlusion reduction-catalyst equipment, and 1 ** carries out the temperature up of 
this exhaust air entrance section good. However, in order for many of these heat to move to the exhaust air outlet 
section with an exhaust air gas stream immediately, even if it carries out the temperature up of the exhaust air outlet 
section comparatively good, the exhaust air entrance section carries out a temperature fall, and only carries out a 
temperature up slightly. In this way, in order to carry out the temperature up of the whole NOX occlusion reduction- 
catalyst equipment more than 600 degreeC for SOX poisoning recovery, comparatively long time is needed. 
[0006] Therefore, the purpose of this invention is offering the exhaust emission control device of the internal 
combustion engine which can realize the temperature up of the whole NOX occlusion reduction-catalyst equipment for 
SOX poisoning recovery in a short time. 
[0007] 

[Means for Solving the Problem] The exhaust emission control device of the internal combustion engine according to 
claim 1 by this invention The NOX occlusion reduction-catalyst equipment which is arranged at an engine exhaust air 
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system, absorbs NOX when atmosphere is a RIN air-fuel ratio soon, and emits NOX at the time of theoretical air fuel 
ratio or a rich air- fuel ratio, The inversion means for reversing the exhaust air upstream and exhaust air downstream of 
the aforementioned NOX occlusion reduction-catalyst equipment, The supply means for supplying a reducing 
substance to the aforementioned NOX occlusion reduction-catalyst equipment from an exhaust air upstream is 
provided, for SOX poisoning recovery of the aforementioned NOX occlusion reduction-catalyst equipment While 
supplying a reducing substance by the aforementioned supply means, it is characterized by reversing the exhaust air 
upstream and exhaust air downstream of the aforementioned NOX occlusion reduction-catalyst equipment by the 
aforementioned inversion means. 

[0008] Moreover, the exhaust emission control device of the internal combustion engine according to claim 2 by this 
invention In the exhaust emission control device of an internal combustion engine according to claim 1, when the 
temperature of the aforementioned NOX occlusion reduction-catalyst equipment turns into more than the first setting 
temperature, or when it is predicted that it became more than the aforementioned first setting temperature A reducing 
substance is supplied by the aforementioned feeder so that the near atmosphere of the aforementioned NOX occlusion 
reduction-catalyst equipment may serve as theoretical air fuel ratio or a rich air- fuel ratio. An inversion with the 
exhaust air upstream of the aforementioned NOX occlusion reduction-catalyst equipment and exhaust air downstream 
by the aforementioned inversion means is repeated. When the temperature of the aforementioned NOX occlusion 
reduction-catalyst equipment turns into more than the second setting temperature, or when it is predicted that it became 
more than the aforementioned second setting temperature, it is characterized by stopping an inversion with the exhaust 
air upstream of the aforementioned NOX occlusion reduction-catalyst equipment and exhaust air downstream by the 
aforementioned inversion means. 

[0009] Moreover, the exhaust emission control device of the internal combustion engine according to claim 3 by this 
invention In the exhaust emission control device of an internal combustion engine according to claim 1 or 2, the 
aforementioned NOX occlusion reduction-catalyst equipment has a uptake wall for carrying out the uptake of the 
particulate in exhaust gas. When the particulate by which the uptake was carried out with the aforementioned uptake 
wall is oxidized, the aforementioned uptake wall has the first uptake side and the second uptake side and the exhaust 
air upstream and exhaust air downstream of the aforementioned NOX occlusion reduction-catalyst equipment are 
reversed by the aforementioned inversion means In order to carry out the uptake of the particulate, it is characterized 
by using the aforementioned first uptake side and the aforementioned second uptake side of the aforementioned uptake 
wall by turns. 

[0010] Moreover, in the exhaust emission control device of an internal combustion engine according to claim 3, an 
active oxygen discharge agent is supported by the aforementioned uptake wall, and the exhaust emission control device 
of the internal combustion engine according to claim 4 by this invention is characterized by the active oxygen emitted 
from the aforementioned active oxygen discharge agent oxidizing a particulate. 

[001 1] Moreover, it is characterized by emitting in a form the oxygen which held the exhaust emission control device 
of the internal combustion engine according to claim 5 by this invention when the aforementioned active oxygen 
discharge agent incorporated oxygen in the exhaust emission control device of an internal combustion engine 
according to claim 4 when the excess oxygen existed in the circumference, oxygen was held and the surrounding 
oxygen density fell to active oxygen. 

[0012] Moreover, it is characterized by decomposing and emitting NOX and oxygen which combined the exhaust 
emission control device of the internal combustion engine according to claim 6 by this invention when the 
aforementioned active oxygen discharge agent will combine NOX with oxygen if an excess oxygen exists in the 
circumference, NOX is held and the surrounding oxygen density fell in the exhaust emission control device of an 
internal combustion engine according to claim 4 to NOX and active oxygen. 
[0013] 

[Embodiments of the Invention] Drawing 1 shows outline drawing of longitudinal section of 4 stroke diesel power 
plant equipped with the exhaust emission control device by this invention, drawing 2 is the enlarged vertical 
longitudinal sectional view of the combustion chamber in the diesel power plant of drawing 1 , and drawing 3 is the 
bottom plan view of the cylinder head in the diesel power plant of drawing 1 . When drawing 3 is referred to from 
dr awin g 1 , a suction port and 9 show the exhaust valve of a couple, and, as for an electric control formula fuel 
injection valve and 7, the inlet valve of a couple and 8 show an exhaust air port for the cavity by which a cylinder 
block and 3 were formed in the cylinder head for a piston and 5a, and 4 was formed [ 1 ] for an engine main part and 2 
on the top face of a piston 4, the combustion chamber where 5 was formed in cavity 5a, and 6, respectively, as for 10. 
A suction port 8 is connected with a surge tank 12 through the corresponding inhalation-of-air branch pipe 11, and a 
surge tank 12 is connected with an air cleaner 14 through an air intake duct 13. In an air intake duct 13, the throttle 
valve 16 driven by the electric motor 15 is arranged. On the other hand, the exhaust air port 10 is connected to an 
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exhaust manifold 17. 

[0014] As shown in drawing 1 , the air-fuel ratio sensor 21 is airanged in an exhaust manifold 1 7. An exhaust manifold 
17 and the surge tank 12 of each other are connected through the EGR path 22, and the electric control formula EGR 
control valve 23 is arranged in the EGR path 22. Moreover, the cooling system 24 for cooling the EGR gas which 
flows the inside of the EGR path 22 is arranged at the circumference of the EGR path 22. In the example shown in 
drawing 1 , engine cooling water is led in a cooling system 24, and EGR gas is cooled with engine cooling water. 
[001 5] On the other hand, each fuel injection valve 6 is connected with a fuel reservoir and the so-called common rail 
26 through a fuel feeding pipe 25. The fuel which fuel was supplied into this common rail 26 from the strange fuel 
pump 27 with the good discharge quantity of an electric control formula, and was supplied in the common rail 26 is 
supplied to a fuel injection valve 6 through each fuel feeding pipe 25. The fuel pressure sensor 28 for detecting the fuel 
pressure in a common rail 26 to a common rail 26 is attached, and the discharge quantity of a fuel pump 27 is 
controlled so that the fuel pressure in a common rail 26 turns into target fuel pressure based on the output signal of the 
fuel pressure sensor 28. 

[0016] 30 is an electronic control unit and the output signal of the air-fuel ratio sensor 21 and the output signal of the 
fuel pressure sensor 28 are inputted. Moreover, the load sensor 41 which generates the output voltage proportional to 
the amount L of trodding of an accelerator pedal 40 is connected to an accelerator pedal 40, and the output signal of the 
load sensor 41 is also inputted, and further, whenever 30 degrees rotates, the output signal of the crank angle sensor 42 
which generates an output pulse is also inputted into an electronic control unit 30 for a crankshaft. In this way, an 
electronic control unit 30 operates change-over valve 71a in a fuel injection valve 6, an electric motor 15, the EGR 
control valve 23, a fuel pump 27, and the change section 71 based on various signals. About this change-over valve 
71a, it mentions later. 

[0017] As shown in drawing 2 and drawin g 3 , it consists of a hole nozzle in which a fuel injection valve 6 has six 
nozzle mouths in the example by this invention, and from the nozzle mouth of a fuel injection valve 6, it has in the 
level surface according to an equiangular distance an opposite plain gauze and downward, and Fuel F is injected. As 
shown in drawing 3 , two fuel spray F disperses along the bottom side of the valve element of each exhaust valve 9 
among six fuel spray F. Drawing 2 and drawing 3 show the time of fuel injection being performed in the compression 
stroke last stage. At this time, the fuel spray F progresses towards the inner skin of cavity 5a, and, subsequently carries 
out ignition combustion. 

[0018] Dmwing.4 shows the case where additional fuel is injected from a fuel injection valve 6, when the amount of 
lifts of an exhaust valve 9 is the maximum in inside like an exhaust air line. That is, as shown in drawing 5 , the main 
injection Qm is performed in near a compression top dead center, and the case where the additional fuel Qa is 
subsequently injected in the middle like an exhaust air line is shown. In this case, the fuel spray F which progresses in 
the direction of a valve element of an exhaust valve 9 goes between the umbrella part tooth back of an exhaust valve 9, 
and the exhaust air port 10. That is, if injection of the additional fuel Qa is performed while the exhaust valve 9 will 
open two nozzle mouths among six nozzle mouths of a fuel injection valve 6, if it says and changes, it is formed so that 
the fuel spray F may go between the umbrella part tooth back of an exhaust valve 9, and the exhaust air port 10. In 
addition, in the example shown in drawing 4 , it reflects on the umbrella part tooth back of an exhaust valve 9, and the 
fuel spray F which the fuel spray F collided with the umbrella part tooth back of an exhaust valve 9 at this time, and 
collided with the umbrella part tooth back of an exhaust valve 9 goes in the exhaust air port 10. 
[0019] In addition, usually, the additional fuel Qa is not injected but only the main injection Qm is performed. Drawing 
6 expresses change of the output torque when changing air-fuel ratio A/F (horizontal axis of drawing 6 ) and the 
smoke, and the example of an experiment that shows change of the discharge of HC, CO, and NOX by changing the 
opening and the EGR rate of a throttle valve 16 at the time of engine low load operation. An EGR rate becomes large, 
so that drawing 6 may show, and air- fuel ratio A/F becomes small in this example of an experiment, and at the time of 
below theoretical air fuel ratio (** 1 4.6), the EGR rate has become 65% or more. 

[0020] As shown in dr awin g 6 , when air-fuel ratio A/F was made small by increasing an EGR rate, an EGR rate 
becomes the neighborhood 40% and air- fuel ratio A/F becomes about 30, the yield of a smoke starts increase. 
Subsequently, if an EGR rate is raised further and air- fuel ratio A/F is made small, the yield of a smoke will increase 
rapidly and will reach a peak. Subsequently, a smoke will be set to about 0 if a smoke will fall rapidly shortly, an EGR 
rate will be made into 65% or more, if an EGR rate is raised further and air-fuel ratio A/F is made small, and air-fuel 
ratio A/F becomes the 15.0 neighborhoods. Soot stops namely, almost generating. At this time, power torque falls a 
little and the yield of NOX becomes quite low. On the other hand, the yield of HC and CO begins to increase at this 
time. 

[0021] Air-fuel ratio A/F shows the combustion-pressure change in the combustion chamber 5 when there are most 
yields of a smoke in the 21 neighborhoods, and, as for draw ing 7 (A), air- fuel ratio A/F shows change of the 



I 1 



Page 4 of 17 



combustion pressure in the combustion chamber 5 in case the yield of a smoke is about 0 in the 18 neighborhoods, as 
for drawing 7 (B). When it is shown in drawing 7 (B) whose yield of a smoke is about 0 so that it may understand, if 
drawing 7 (A) is compared with dra win g 7 (B), compared with the case where it is shown in drawing 7 (A) with many 
yields of a smoke, it turns out that a combustion pressure is low. 

[0022] The following thing can be said from the experimental result shown in drawing 6 and drawing 7 . That is, first, 
when air- fuel ratio A/F is about 0 or less in 15.0, as the yield of a smoke is shown at drawing 6 , the yield of NOX 
carries out a remarkable fall the 1st. It can be said for the combustion temperature in a combustion chamber 5 to be low 
that the yield of NOX fell , when it means that the combustion temperature in a combustion chamber 5 is falling, 
therefore soot is hardly generated. The same thing can say also from draw ing 7 . That is, in the state which shows in 
drawing 7 (B) which soot has hardly generated, the combustion pressure is low, therefore the combustion temperature 
in a combustion chamber 5 will be low at this time. 

[0023] If the yield of a smoke, i.e., the yield of soot, is set [ 2nd ] to about 0, as shown in drawing 6 , the discharge of 
HC and CO will increase. It means that this is discharged without a hydrocarbon growing even to soot. That is, it will 
pyrolyze, if the temperature rise of a straight chain hydrocarbon and an aromatic hydrocarbon as shown in drawing 8 
contained in fuel is carried out in the state of oxygen deficiency, and the precursor of soot is formed, and the soot 
which consists of a solid-state with which carbon atoms subsequently mainly gathered is generated. In this case, 
although the generation process of actual soot is complicated and it is not clear what gestalt the precursor of soot takes, 
a hydrocarbon as shown anyway in drawing 8 will grow even to soot through the precursor of soot. Therefore, although 
the discharge of HC and CO will increase as shown in d rawing 6 if the yield of soot is set to about 0 as mentioned 
above, HC at this time is the precursor of soot, or the hydrocarbon of the state in front of it. 

[0024] When these considerations based on the experimental result shown in drawin g 6 and drawing 7 are summarized, 
the yield of soot is set to about 0 by the combustion temperature in a combustion chamber 5 at the time of a low, and 
the precursor of soot or the hydrocarbon of the state in front of it will be discharged from a combustion chamber 5 at 
this time. As a result of repeating experiment research still in detail about this, it became clear that soot is generated, 
when the fuel in a combustion chamber 5 and the gas temperature of the circumference were below a certain 
temperature, the growth process of soot stopped on the way, soot was not generated at all but the fuel in a combustion 
chamber 5 and the temperature of the circumference turned into below a certain temperature. 

[0025] By the way, although it cannot say what times fuel in case the generation process of a hydrocarbon stops in the 
state of the precursor of soot and the temperature of the circumference, i.e., a certain above-mentioned temperature, are 
since it changes with various factors, such as a kind of fuel, an air-fuel ratio, and a compression ratio, this temperature 
of a certain has the yield of NOX, and the close relation, therefore this temperature of a certain can perform a certain 
thing [ carrying out a grade convention ] from the yield which is NOX. That is, the fuel at the time of combustion and 
the gas temperature of the circumference fall, and the yield of NOX falls, so that an EGR rate increases. It sets at this 
time and the yield of NOX is lOp.p.m. When it becomes less than [ order or it ], soot stops almost generating. 
Therefore, for a certain above-mentioned temperature, the yield of NOX is lOp.p.m. It is mostly in agreement with the 
temperature when becoming less than [ order or it ]. 

[0026] Once, if soot is generated, by the after treatment using the catalyst which only has an oxidization function, can 
have this soot and it cannot be purified. On the other hand, it can have the precursor of soot, or the hydrocarbon of the 
state in front of it by the after treatment using the catalyst which has an oxidization function, and it can be purified 
easily. Thus, while reducing the yield of NOX, it is very effective in purification of exhaust gas to make a hydrocarbon 
discharge from a combustion chamber 5 in the precursor of soot or the state in front of it. 

[0027] Now, it is necessary to suppress the fuel at the time of the combustion in a combustion chamber 5 in stopping 
growth of a hydrocarbon in the state before soot is generated, and the gas temperature of the circumference to low 
temperature rather than the temperature by which soot is generated. In this case, it has become clear that an 
endothermic operation of the gas of the circumference of the fuel at the time of fuel burning influences very greatly to 
suppress the gas temperature of fuel and its circumference. 

[0028] That is, the fuel which evaporated when only air existed in the circumference of fuel reacts with the oxygen in 
air immediately, and burns. In this case, the temperature of the air which is separated from fuel does not rise so much, 
but only the temperature of the circumference of fuel becomes local very high. That is, at this time, the air which is 
separated from fiiel hardly performs an endothermic operation of the heat of combustion of fuel. In this case, since 
combustion temperature becomes local very high, the unburnt hydrocarbon which received this heat of combustion will 
generate soot. 

[0029] On the other hand, when fuel exists in a lot of inert gas and the mixed gas of little air, situations differ a little. In 
this case, evaporation fuel will react with the oxygen which is spread around and intermingled in inert gas, and will 
burn. In this case, since heat of combustion is absorbed by surrounding inert gas, combustion temperature will not rise 
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so much. That is, combustion temperature can be stopped low. That is, in suppressing combustion temperature, the role 
with important existence of inert gas is played, and combustion temperature can be low stopped by endothermic 
operation of inert gas. 

[0030] In this case, the amount only of inert gas which may absorb sufficient heating value to do so the gas 
temperature of fuel and its circumference to suppress to low temperature rather than the temperature by which soot is 
generated is needed. Therefore, the amount of inert gas which is needed if fuel quantity increases will increase in 
connection with it. In addition, an endothermic operation becomes powerful, therefore the big gas of inert gas of the 
specific heat will be desirable, so that the specific heat of inert gas is large in this case. It can be said that it is desirable 
to use EGR gas as inert gas since the specific heat is comparatively large as for this point, C02, or EGR gas. 
[0031] Drawing 9 shows the relation between the EGR rate when changing the cooling degree of EGR gas, and a 
smoke, using EGR gas as inert gas. That is, in drawing 9 , the case where Curve A cooled EGR gas powerfully and 
EGR-gas ** is maintained to about 90 degreeC is shown, Curve B shows the case where EGR gas is cooled with a 
small cooling system, and Curve C shows the case where EGR gas is not cooled compulsorily. 
[0032] If the yield of soot serves as a peak from 50% in a low and time for a while and an EGR rate makes an EGR 
rate about 55% or more in this case when EGR gas is cooled powerfully, as shown by the curve A of drawing 9 , soot 
will hardly be generated. If the yield of soot serves as a peak in the place where an EGR rate is somewhat higher than 
50% and an EGR rate is made about 65% or more in this case on the other hand when a little EGR gas is cooled, as 
shown by the curve B of drawing 9 , soot will hardly be generated. 

[0033] Moreover, if the yield of soot serves as a peak in the neighborhood whose EGR rate is 55% and an EGR rate is 
made about 70% or more in this case when EGR gas is not cooled compulsorily, as shown by the curve C of drawing 
9 , soot will hardly be generated. In addition, the yield of a smoke when the engine load of drawing 9 is comparatively 
high is shown, if an engine load becomes small, the EGR rate from which the yield of soot serves as a peak will fall a 
little, and the minimum of the EGR rate which soot stops almost generating will also fall a little. Thus, the minimum of 
the EGR rate which soot stops almost generating changes according to the cooling degree and engine load of EGR gas. 
[0034] Drawing 10 shows the amount of mixed gas of EGR gas and air required when EGR gas is used as inert gas, in 
order to make fuel at the time of combustion, and gas temperature of the circumference into low temperature rather 
than the temperature by which soot is generated, the rate of the air in this amount of mixed gas, and the rate of the EGR 
gas in this mixed gas. In addition, in drawing 10 , the vertical axis shows the total amount of inspired gas inhaled in a 
combustion chamber 5, and the chain line Y shows the total amount of inspired gas which can be inhaled in a 
combustion chamber 5, when supercharge is not performed. Moreover, the horizontal axis shows the demand load and 
Zl shows a low load operating range. 

[0035] If drawing 10 is referred to, the rate of air, i.e., the air content in mixed gas, shows the air content required for 
making the injected fuel burn completely. That is, in the case where it is shown in drawing 10 , the ratio of an air 
content and injection fuel quantity is theoretical air fuel ratio. On the other hand, when the rate of EGR gas of EGR 
gas, i.e., the amount in mixed gas, is made to burn to injection fuel in drawing 10 , the necessary minimum amount of 
EGR gas is shown in making gas temperature of fuel and its circumference into low temperature rather than the 
temperature in which soot is formed. This amount of EGR gas is about 55% or more, when expressed with an EGR 
rate, and it is 70% or more in the example shown in drawing 10 . When the total amount of inspired gas inhaled in the 
combustion chamber 5 is made into a solid line X in drawing 10 and it is made a rate as shows the rate of the air 
content of this total amount X of inspired gas, and the amount of EGR gas to drawing 10 , the gas temperature of fuel 
and its circumference turns into low temperature from the temperature by which soot is generated, and soot stops 
namely, generating it at all thus. Moreover, the NOX yield at this time is lOp.p.m. It is less than [ it] approximately, 
therefore the yield of NOX becomes very little. 

[0036] Since the calorific value at the time of fuel burning will increase if fuel oil consumption increases, in order to 
maintain the gas temperature of fuel and its circumference to low temperature rather than the temperature by which 
soot is generated, you have to increase the absorbed dose of the heat by EGR gas. Therefore, you have to make the 
amount of EGR gas increase, as shown in drawing 1 0 as injection fuel quantity increases. That is, the amount of EGR 
gas needs to increase as a demand load becomes high. 

[0037] On the other hand, in the load field Z2 of drawing 10 , the total amount Y of inspired gas which the total 
amount X of inspired gas required to prevent generating of soot can inhale will be exceeded. Therefore, for supplying 
the total amount X of inspired gas required to prevent generating of soot in this case in a combustion chamber 5, it is 
necessary to supercharge or pressurize the both sides of EGR gas and inhalation air, or EGR gas. In not supercharging 
or pressurizing EGR gas etc., in the load field Z2, the total amount X of inspired gas is in agreement with the total 
amount Y of inspired gas which can be inhaled. Therefore, in order to prevent generating of soot in this case, while 
decreasing an air content a little and increasing the amount of EGR gas, fuel is made to burn in a basis with a rich air- 
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fuel ratio. 

[0038] In the low load operating range Zl shown in drawing 10 although the case where drawing 10 burns fuel under 
theoretical air fuel ratio is shown as mentioned above, at least an air content rather than the air content shown in 
drawing 10 That is, it is lOp.p.m about the yield of NOX, preventing generating of soot, even if it makes an air- fuel 
ratio rich. Even if it makes [ more ] an air content in the low load field Zl which can make it less than [ order or it ], 
and is shown in drawing 10 than the air content shown in drawing 10 That is, it is lOp.p.m about the yield of NOX, 
preventing generating of soot, even if it makes the average of an air-fuel ratio into RIN of 1 7 to 1 8. It can be made less 
than [order or it]. 

[0039] That is, if an air-fiiel ratio is made rich, although fuel will become superfluous, since combustion temperature is 
suppressed by low temperature, superfluous fuel does not grow even to soot and soot is not generated thus. Moreover, 
at this time, NOX does not carry out little deer generating extremely, either. On the other hand, by this invention, if 
combustion temperature becomes high when an average air-fuel ratio is RIN, or even when an air-fuel ratio is 
theoretical air fuel ratio, although little soot will be generated, since combustion temperature is suppressed by low 
temperature, soot is not generated at all. Furthermore, NOX does not carry out little deer generating extremely, either. 
[0040] Thus, in an engine low load operating range Zl, if irrespective of an air-fuel ratio, i.e., an air-fuel ratio, will 
probably be rich and it will be theoretical air fuel ratio, or if an average air- fuel ratio is RIN, soot will not be generated 
but the yield of NOX will become very little. Therefore, considering improvement in specific fuel consumption, it can 
be said that it is desirable to make the average air-fiiel ratio at this time into RIN. 

[0041] by the way, the fuel at the time of the combustion in a combustion chamber and the gas temperature of the 
circumference - growth of a hydrocarbon - on the way - there is little calorific value according [ that it comes out 
and can suppress below to the temperature to stop ] to combustion - an engine load is comparatively restricted at the 
time of a low Therefore, in the example by this invention, an engine load suppresses the fuel at the time of combustion, 
and the gas temperature of the circumference comparatively below to the temperature which growth of a hydrocarbon 
stops on the way at the time of a low, and it is made to perform the first combustion, i.e., low-temperature combustion, 
and when an engine load is comparatively high, it is made to perform the second combustion, i.e., the combustion to 
which it is carried out more ordinarily than before. In addition, rather than the amount of the worst inert gas from 
which the yield of soot serves as the maximum so that clearly from explanation of the former in here, the thing of the 
combustion which there are many amounts of inert gas of a combustion chamber, and soot hardly generates is said, and 
the combustion to which it is carried out more ordinarily than the second combustion, i.e., the former, says the thing of 
combustion with few amounts of inert gas of a combustion chamber than the amount of the worst inert gas from which 
the yield of soot serves as the 

[0042] Drawing 1 1 shows the 2nd combustion zone II to which the first combustion, i.e., the 1st operating range I to 
which low-temperature combustion is performed and the second combustion, i.e., the combustion by the conventional 
combustion method, is performed. In addition, in drawing 1 1 , the vertical axis L shows, the amount of trodding, i.e., 
the demand load, of an accelerator pedal 40, and the horizontal axis N shows the engine rotational frequency. 
Moreover, in drawing 1 1 , X (N) shows the 1st boundary of the 1st operating range I and the 2nd operating range II, 
and Y (N) shows the 2nd boundary of the 1st operating range I and the 2nd operating range II. A change judgment of a 
operating range from the 1st operating range I to the 2nd operating range II is made based on the 1st boundary X (N), 
and a change judgment of a operating range to the 1st operating range I is made based on the 2nd boundary Y (N) from 
the 2nd operating range II. 

[0043] That is, if the demand load L crosses the 1st boundary X (N) which is the function of the engine rotational 
frequency N when an engine's operational status is in the 1st operating range I and low-temperature combustion is 
performed, it will be judged that a operating range moved to the 2nd operating range II, and combustion by the 
conventional combustion method is performed. Subsequently, if the demand load L becomes lower than the 2nd 
boundary Y (N) which is the function of the engine rotational frequency N, it will be judged that a operating range 
moved to the 1 st operating range I, and low-temperature combustion will be performed again. 

[0044] Drawing 12 shows the output of the air-fbel ratio sensor 21 . As shown in drawing 12 , the output current I of the 
air-fuel ratio sensor 21 changes according to air-fuel ratio A/F. Therefore, an air-fuel ratio can be known from the 
output current I of the air-fuel ratio sensor 21 . Next, the operation control in the 1 st operating range I and the 2nd 
operating range II is explained roughly, referring to drawing 13 . 

[0045] Drawing 13 shows the opening of the throttle valve 16 to the demand load L, the opening of the EGR control 
valve 23, an EGR rate, an air- fuel ratio, fuel injection timing, and the injection quantity. The opening of a throttle valve 
16 is made to increase gradually in the 1st operating range I of a low of the demand load L from [ near the close by- 
pass bulb completely ] to a half-opening grade, as shown in drawing 13 as the demand load L becomes high, and the 
opening of the EGR control valve 23 is made to increase gradually from [ near the close by-pass bulb completely ] to 
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full open as the demand load L becomes high, moreover, in the example shown in drawing 13 , an EGR rate may be 
about 70% in the 1st operating range I ~ having - ****-- an air-fuel ratio - only - foolish ** - it considers as the 
RIN RIN air-fuel ratio 

[0046] if it puts in another way - the 1st operating range I - an EGR rate - about 70% - becoming - an air- fuel ratio 
- only ~ foolish ** the opening of a throttle valve 16 and the opening of the EGR control valve 23 are controlled to 
become a RIN RIN air-fuel ratio in addition, the air-fuel ratio at this time - the output signal of the air-fuel ratio sensor 
21 - being based - the opening of the EGR control valve 23 - an amendment - it is controlled by things by the target 
RIN air- fuel ratio Moreover, in the 1st operating range I, fuel injection is performed in front of the compression top 
dead center TDC. In this case, injection start time thetaS becomes late as the demand load L becomes high, and 
injection start time thetaS becomes late as completion time of injection thetaE also becomes late. 
[0047] In addition, at the time of idling operation, a throttle valve 16 is closed to near the close by-pass bulb 
completely, and it is made to also close the EGR control valve 23 to near the close by-pass bulb completely at this 
time. Since the pressure in the first combustion chamber 5 of compression will become low if a throttle valve 16 is 
closed to near the close by-pass bulb completely, a compression pressure becomes small Since a work of compression 
with a piston 4 will become small if a compression pressure becomes small, vibration of the engine main part 1 
becomes small. That is, in order to suppress vibration of the engine main part 1 at the time of idling operation, a 
throttle valve 16 is made to close the valve to near the close by-pass bulb completely. 

[0048] On the other hand, when an engine's operating range changes to the 2nd operating range II from the 1st 
operating range I, the opening of a throttle valve 16 is made to increase in the shape of a step in the full open direction 
from a half-opening state. In the example shown in drawing. ! 3 at this time, an EGR rate is made to decrease in the 
shape of a step from about 70% to 40 or less %, and an air-fuel ratio is enlarged the shape of a step. That is, since an 
EGR rate jumps over the EGR rate range ( drawing 9 ) which generates a lot of smokes, when an engine's operating 
range changes to the 2nd operating range II from the 1st operating range I, a lot of smokes do not occur. 
[0049] Combustion currently performed from the former is performed in the 2nd operating range II. Although soot and 
NOX occur a little, when thermal efficiency is high compared with low-temperature combustion, therefore an engine's 
operating range changes to the 2nd operating range II from the 1st operating range I, the injection quantity is made to 
decrease in the shape of a step in this combustion method, as shown in drawing 13 . 

[0050] In the 2nd operating range II, a throttle valve 16 is held except for a part at a full open state, and opening of the 
EGR control valve 23 will be gradually made small, if the demand load L becomes high. In this operating range II, an 
EGR rate becomes so low that the demand load L becomes high, and an air-fuel ratio becomes so small that the 
demand load L becomes high. However, even if the demand load L becomes high, let an air-fuel ratio be a RIN air- fuel 
ratio. Moreover, let injection start time thetaS be near compression top dead center TDC in the 2nd operating range II. 
[0051] Drawin g 14 shows air-fuel ratio A/F in the 1st operating range I. In drawjngj„4 , each curve shown by 
A/F=15.5, A/F=16, A/F=17, and A/F=18 shows the time of air-fuel ratios being 15.5, 16, 17, and 18, respectively, and 
the air-fuel ratio between each curve is defined by proportional distribution. As shown in drawin g 14 , in the 1st 
operating range I, the air- fuel ratio serves as RIN, and further, by the 1st operating range I, air- fuel ratio A/F is made 
into RIN, so that the demand load L becomes low. 

[0052] That is, the calorific value by combustion decreases, so that the demand load L becomes low. Therefore, even if 
it reduces an EGR rate so that the demand load L becomes low, low-temperature combustion can be performed. Air- 
fuel ratio A/F is enlarged as an air-fuel ratio becomes large, therefore it is shown in drawing 14 and the demand load L 
will become low, if an EGR rate is reduced. In order for specific fuel consumption to improve, so that air-fuel ratio A/F 
becomes large, therefore to make an air- fuel ratio into RIN as much as possible, by this example, air-fuel ratio A/F is 
enlarged as the demand load L becomes low. 

[0053] In addition, as the target opening ST of the throttle valve 16 required to consider as the target air-fuel ratio 
which shows an air-fuel ratio to drawing 14 is shown in drawing 15 (A), it memorizes in ROM32 beforehand in the 
form of a map as a function of the demand load L and the engine rotational frequency 1ST. As the target opening SE of 
the EGR control valve 23 required to consider as the target air-fuel ratio which shows an air-fuel ratio to drawing 14 is 
shown in drawing 15 (B), it memorizes in ROM32 beforehand in the form of a map as a function of the demand load L 
and the engine rotational frequency N. 

[0054] Drawing 16 shows the target air-fuel ratio in case the second combustion, i.e., the ordinary combustion by the 
conventional combustion method, is performed. In addition, each curve shown by A/F=24, A/F=35, A/F=45, and 
A/F=60 in drawing 16 shows the target air-fuel ratios 24, 35, 45, and 60, respectively. As the target opening ST of the 
throttle valve 16 required to make an air-fuel ratio into this target air-fuel ratio is shown in drawing 17 (A), it 
memorizes in ROM32 beforehand in the form of a map as a function of the demand load L and the engine rotational 
frequency N, As the target opening SE of the EGR control valve 23 required to make an air-fuel ratio into this target 
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air-fuel ratio is shown in drawin g 17 (B), it memorizes in ROM32 beforehand in the form of a map as a function of the 
demand load L and the engine rotational frequency N. 

[0055] In this way, by the diesel power plant of this example, based on the amount L of treading in of an accelerator 
pedal 40, and the engine rotational frequency N, it is switched, the first combustion, i.e., low-temperature combustion, 
and the second combustion, i.e., ordinary combustion, and opening control of a throttle valve 16 and an EGR valve is 
carried out on the map shown in drawing 15 or drawing 17 in each combustion based on the amount L of treading in of 
an accelerator pedal 40, and the engine rotational frequency N. 

[0056] Drawing 1 8 is the plan showing the exhaust emission control device of this example, and drawing 19 is the side 
elevation. This exhaust emission control device possesses second connection 72b which connects first connection 72a 
which connects the change section 71 the one side of the change section 71 connected to the downstream of an exhaust 
manifold 17 through the exhaust pipe 18, NOX occlusion reduction-catalyst equipment 70, and NOX occlusion 
reduction-catalyst equipment 70, and the other side of NOX occlusion reduction-catalyst equipment 70 and the change 
section 71, and the flueway 73 of the downstream of the change section 71. The fuel supply system 74 for supplying 
reducing substances, such as fuel, to the upstream of the change section 71 is formed in the exhaust pipe 18. The 
change section 71 possesses valve element 71a which makes it possible to intercept an exhaust air flow within the 
change section 71. Valve element 71a is driven by the negative pressure actuator or the step motor. In one interception 
position of valve element 71a, while the upstream in the change section 71 is opened for free passage with first 
connection 72a, the downstream in the change section 71 is opened for free passage with second connection 72b, and 
exhaust gas flows from the one side of NOX occlusion reduction-catalyst equipment 70 to the other side, as an arrow 
shows to drawing 1 8 . 

[0057] Moreover, drawing 20 shows the interception position of another side of valve element 71a. In this interception 
position, while the upstream in the change section 71 is opened for free passage with second connection 72b, the 
downstream in the change section 71 is opened for free passage with first connection 72a, and exhaust gas flows from 
the other side of NOX occlusion reduction-catalyst equipment 70 to one side, as an arrow shows to dr awing 20 . In this 
way, it becomes possible by switching valve element 71a to be able to reverse the direction of the exhaust gas which 
flows into NOX occlusion reduction-catalyst equipment 70, namely, to reverse the exhaust air upstream and exhaust air 
downstream of NOX occlusion reduction-catalyst equipment 70. 

[0058] The structure of NOX occlusion reduction-catalyst equipment 70 is shown in drawing 21 . In addition, in 
drawing 21 , (A) is the front view of NOX occlusion reduction-catalyst equipment 70, and (B) is a side cross section. 
As shown in these drawings, this NOX occlusion reduction-catalyst equipment 70 is a wall flow type which makes the 
honeycomb structure which has an ellipse transverse-plane configuration, for example, was formed from a porous 
material like a cordylite, and has the direction space of an axis of a large number subdivided by the septum 54 which 
extends in many directions of an axis. In the two adjoining direction space of an axis, with a plug 53, one side is closed 
by the exhaust air downstream, and another side is closed by the exhaust air upstream. In this way, one side of the two 
adjoining direction space of an axis serves as the inflow path 50 of exhaust gas, another side serves as the outflow path 
51, and to drawing 21 (B), exhaust gas surely passes a septum 54, as an arrow shows. The NOX absorbent preferably 
explained below also on the pore front face in each septum 54 using an alumina etc. and a noble metal catalyst like 
Platinum Pt are supported on the both-sides front face of each septum 54. 

[0059] The NOX absorbent which the septum 54 was made to support is at least one chosen from an alkaline earth like 
Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, and Calcium calcium, Lanthanum La, 
and rare earth like Yttrium Y in this example. This NOX absorbent absorbs NOX, when the air-fuel ratio in atmosphere 
(it is the ratio of air and fuel and it is not related the fuel of which has burned using the oxygen in air here) is RIN soon, 
and it performs the absorption/emission action of NOX to which an air-fuel ratio emits theoretical air fuel ratio or NOX 
absorbed when it became rich. 

[0060] Although this NOX absorbent actually performs the absorption/emission action of NOX, there is also a portion 
which is not clear about the detailed mechanism of this absorption/emission action. However, it is thought that this 
absorption/emission action is performed by the mechanism as shown in drawin g 22 . Next, it becomes the same 
mechanism, even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth, although this mechanism 
is explained taking the case of the case where Platinum Pt and Barium Ba are made to support, on the septum of NOX 
occlusion reduction-catalyst equipment. 

[0061 ] Usually, low-temperature combustion and when combustion is performed for the air-fuel ratio in the state of 
RIN irrespective of combustion, the oxygen density in exhaust gas is high, and as shown in drawing 22 (A) at this time, 
these oxygen 02 adheres to the front face of Platinum Pt in the form of 02- or 02-. On the other hand, NO in inflow 
exhaust gas reacts with 02- or 02- on the front face of Platinum Pt, and turns into N02 (2 NO+02 ->2N02). 
Subsequently, being absorbed in an absorbent and combining with a barium oxide BaO oxidizing on Platinum Pt, a 
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part of generated N02 is diffused in an absorbent in the form of nitrate-ion N03-, as shown in drawing 22 (A). Thus, 
NOX is absorbed in a NOX absorbent. As long as the oxygen density of atmosphere is high soon, N02 is generated on 
the front face of Platinum Pt, unless the NOX absorptance of an absorbent is saturated, N02 is absorbed in an 
absorbent and nitrate-ion N03- is generated. 

[0062] On the other hand, if the air- fuel ratio of atmosphere will be made rich soon, an oxygen density will fall and, as 
a result, the amount of generation of N02 in the front face of Platinum Pt will fall. If the amount of generation of N02 
falls, a reaction will progress to an opposite direction (N03->N02), and nitrate-ion N03- in an absorbent will be thus 
emitted from an absorbent in the form of N02. NOX emitted from the NOX absorbent at this time reacts with HC, CO, 
etc. which will be contained in atmosphere soon as shown in drawing 22 (B), and is made to return. Thus, if N02 stops 
existing on the front face of Platinum Pt, N02 will be emitted to a degree from a degree from an absorbent. Therefore, 
since NOX will be emitted to the inside of a short time from a NOX absorbent and this emitted NOX will moreover be 
returned if the air- fuel ratio of atmosphere will be made rich soon, NOX is not discharged in the atmosphere. 
[0063] In addition, even if it will make the air-fuel ratio of atmosphere into theoretical air fuel ratio in this case soon, 
NOX is emitted from a NOX absorbent. However, since deer discharge of the NOX is not gradually carried out from a 
NOX absorbent in this case, time long a little to making all NOX(s) absorbed by NOX occlusion reduction-catalyst 
equipment emit is required. 

[0064] By the way, there is a limit in the NOX absorptance of a NOX absorbent, and before the NOX absorptance of a 
NOX absorbent is saturated, it is necessary to make NOX emit from a NOX absorbent. That is, before the amount of 
NOX(s) absorbed by NOX occlusion reduction-catalyst equipment 70 reaches the amount which can be NOX stored, 
there is the need for the reproduction which is made to emit NOX and carries out reduction purification, and, for that, it 
is necessary to presume this amount of NOX(s). Then, it asks beforehand in the form of a map where the amount A of 
NOX absorption per unit time when low-temperature combustion is performed in this example is shown in drawing 23 

(A) as a function of the demand load L and the engine rotational frequency N. It asks beforehand in the form of a map 
where the amount B of NOX absorption per unit time when combustion is usually performed is shown in drawing 23 

(B) as a function of the demand load L and the engine rotational frequency N. It is made to presume the amount of 
NOX(s) absorbed by NOX occlusion reduction-catalyst equipment by integrating the amounts A and B of NOX 
absorption per these unit time. Here, as well as the amount A of NOX absorption per unit time when low-temperature 
combustion is performed, when low-temperature combustion is performed with a rich air-fuel ratio, since NOX will be 
emitted, it serves as a minus value. When this amount of NOX absorption exceeds the allowed value defined 
beforehand in this example, in order to reproduce NOX occlusion reduction-catalyst equipment, [ whether low- 
temperature combustion with theoretical air fuel ratio or a rich air-fuel ratio is carried out, and ] Or near atmosphere of 
NOX occlusion reduction-catalyst equipment 70 is made into theoretical air fuel ratio and a rich air- fuel ratio by 
supplying fuel using a fuel supply system 74. Only time (it becomes so short that the air-fuel ratio of atmosphere is 
small soon) until reproduction is completed at least maintains this state. 

[0065J By the way, sulfur is contained in the fuel for an internal combustion engine, and SOX is generated on the 
occasion of combustion. SOX is absorbed in the form of a sulfate by the same mechanism as NOX to NOX occlusion 
reduction-catalyst equipment 70. Since a sulfate is the stable matter, atmosphere will be hard to be emitted to it from 
NOX occlusion reduction-catalyst equipment also as a rich air- fuel ratio soon, and the amount of occlusion will 
increase it gradually, if the amount of occlusion of a sulfate [ in / NOX occlusion reduction-catalyst equipment / the 
occlusion possible amount of the nitrate to NOX occlusion reduction-catalyst equipment or a sulfate is limited, and ] 
increases (SOX poisoning is called hereafter) - the part and the occlusion possible amount of a nitrate - decreasing - 
at last - ** - it becomes impossible to completely absorb NOX 

[0066] Therefore, in this example, the first flow chart shown in drawing 24 recovers SOX poisoning of NOX occlusion 
reduction-catalyst equipment 70. This flow chart is repeated for every predetermined time. First, in Step 101, it is 
judged whether recovery of SOX poisoning is a required recovery stage. The fuel quantity consumed until now can be 
integrated in this judgment, for example, and it can use that this addition fuel quantity reached preset value for it. 
Moreover, in the above-mentioned regeneration, although the air-fuel ratio of the exhaust air upstream of NOX 
occlusion reduction-catalyst equipment is made rich, since it is used for reduction purification of NOX by which 
reducing substances, such as HC, were emitted during reproduction, the air-fuel ratio of the downstream of NOX 
occlusion reduction-catalyst equipment turns into theoretical air fuel ratio closely. However, if reproduction is 
completed, the air-fuel ratio of the downstream of NOX occlusion reduction-catalyst equipment will become it is 
almost equal to the air-fuel ratio of an upstream, and rich. If reproduction time is detected using this, the recovery stage 
of SOX poisoning can be judged. Because, when SOX poisoning is advancing so that recovery is required, the NOX 
absorbed dose in a reproduction stage has decreased in fact, and it is because reproduction time becomes short. 
[0067] Although it ends as it is when the judgment in Step 101 is denied, when affirmed, it progresses to Step 102, and 
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fuel is supplied by the fuel supply system 74. Even if fuel is supplied as a combustion air-fuel ratio is made into RIN 
and comparatively much oxygen is contained in exhaust gas when low-temperature combustion is carried out at this 
time, let near atmosphere of NOX occlusion reduction-catalyst equipment 70 as a result be a RIN air- fuel ratio. In this 
way, the sufficient oxygen and sufficient fuel for NOX occlusion reduction-catalyst equipment 70 are supplied, and 
this fuel mainly starts combustion good by the oxidation catalyst currently supported there in the exhaust air entrance 
section of NOX occlusion reduction-catalyst equipment. 

[0068] Dra wing 25 is drawing showing the temperature change of each part of the NOX occlusion reduction-catalyst 
equipment by combustion of such fuel. In this drawing, the solid line shows each part temperature immediately after 
the combustion start of fuel, and only the exhaust air entrance section of NOX occlusion reduction-catalyst equipment 
is carrying out the temperature rise good. The dotted line shows each part temperature just behind each part 
temperature shown as a solid line, and the alternate long and short dash line shows each temperature just behind each 
part temperature shown by the dotted line. Although the heat to which the temperature up of the exhaust air entrance 
section was carried out moves to the exhaust air outlet section further and a temperature up is carried out as a result 
comparatively good with an exhaust gas flow to a center section as for the exhaust air outlet section as a dotted line and 
an alternate long and short dash line show, the temperature up of the exhaust air entrance section is only carried out 
slightly. 

[0069] With the supplied fuel, if the temperature up of such NOX occlusion reduction-catalyst equipment is repeated, 
the temperature up of the whole NOX occlusion reduction-catalyst equipment can be gradually carried out including 
the exhaust air entrance section. The sulfate which is the source of SOX poisoning can be made to emit as SOX by 
reducing an oxygen density soon by making atmosphere into theoretical air fuel ratio or a rich air- fuel ratio, although it 
is the stable matter if NOX occlusion reduction-catalyst equipment is made into 600-degree elevated temperature 
which is about C. Therefore, although it is necessary to carry out the temperature up of the whole NOX occlusion 
reduction-catalyst equipment to recovery of SOX poisoning to about 600degreeC, long time is required of having 
carried out the temperature up gradually as mentioned above. 

[0070] In this flow chart, in Step 103, valve element 71a is switched for every setup time [ the ], and the exhaust air 
upstream and exhaust air downstream of NOX occlusion reduction-catalyst equipment are reversed. This first setup 
time is about ten seconds, and this is time [ at least ] longer than time as this heat of combustion mentioned above, until 
it carries out the temperature up of the exhaust air downstream most, after the fuel of the specified quantity starts 
combustion in the exhaust air entrance section of NOX occlusion reduction-catalyst equipment. Therefore, when valve 
element 71a is switched, an elevated temperature is served as comparatively, the exhaust air entrance section, i.e., the 
old exhaust air outlet section, of NOX occlusion reduction-catalyst equipment, and the further fuel makes the exhaust 
air outlet section high temperature further similarly with having started and mentioned combustion above very good in 
this hot exhaust air entrance section. 

[007 1 ] Of course, switching a valve element once can also carry out the temperature up of the whole NOX occlusion 
reduction-catalyst equipment comparatively good. However, in Step 104, when it is judged whether the temperature TF 
of NOX occlusion reduction-catalyst equipment exceeded 600 degreeC and this is denied, fuel supply and a switch of a 
valve element are repeated. In this way, fuel will be supplied to the exhaust air outlet section by which the temperature 
up was carried out always comparatively good, and the temperature up of the whole NOX occlusion reduction-catalyst 
equipment can be carried out to request temperature very quickly. The temperature TF of NOX occlusion reduction- 
catalyst equipment here may be presumed based on the exhaust gas temperature discharged from NOX occlusion 
reduction-catalyst equipment, may detect the temperature of the exhaust air entrance section, a center section, or the 
exhaust air outlet section, and may detect all these temperature, and may use such average temperature or the minimum 
temperature. 

[0072] in this way, if the temperature up of the NOX occlusion reduction-catalyst equipment is carried out to 600 
degreeC, the judgment in Step 104 will be affirmed, and will progress to Step 105, and much fuel will supply it from 
the supply fuel in Step 102 - having - the near atmosphere of NOX occlusion reduction-catalyst equipment 70 ~ a 
result - carrying out - theoretical air fuel ratio - or it considers as a rich air-fuel ratio preferably Thereby, discharge 
of SOX is started from NOX occlusion reduction-catalyst equipment, and reduction purification of this SOX is carried 
out. Subsequently, in Step 106, it is judged whether the temperature TF of NOX occlusion reduction-catalyst 
equipment exceeded 700 degreeC. At the beginning, since the temperature of NOX occlusion reduction-catalyst 
equipment is immediately after exceeding 600 degreeC, it is denied and this judgment progresses to Step 107. Here, the 
temperature TF of NOX occlusion reduction-catalyst equipment may be presumed based on the exhaust gas 
temperature discharged from NOX occlusion reduction-catalyst equipment, may detect the temperature of the exhaust 
air entrance section, a center section, or the exhaust air outlet section, and may detect all these temperature, and may 
use these average temperature or maximum temperatures. 
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[0073] At Step 107, valve element 71a is switched every second setup time, and the exhaust air upstream and exhaust 
air downstream of NOX occlusion reduction-catalyst equipment 70 are reversed. The second setup time is several 
seconds. By carrying out like this, fuel can be supplied to both NOX occlusion reduction-catalyst equipments by turns, 
and when occlusion of the SOX emitted in the exhaust air entrance section of a NOX occlusion reduction catalyst is 
going to be again carried out in the exhaust air outlet section, since fuel is supplied as the exhaust air entrance section, 
this exhaust air outlet section can carry out reduction purification of this SOX before occlusion. In this way, SOX 
poisoning of the whole NOX occlusion reduction-catalyst equipment can be completed in a short time. 
[0074] Subsequently, in Step 109, it connection [ first ] 72a Reaches, an air-fuel ratio sensor is formed in each of 
second connection 72b, and it is judged whether the outputs Al and A2 of these air-fuel ratio sensor are almost equal. 
That is, it is judged whether the air-fuel ratio of the exhaust air upstream of NOX occlusion reduction-catalyst 
equipment 70 and the air-fuel ratio of an exhaust air downstream are almost equal. When this judgment is affirmed, it 
is that reducing substances, such as HC, are not used for reduction purification of SOX, namely, means completing 
SOX poisoning recovery. However, immediately after switching a valve element, the air-fuel ratio of an exhaust air 
downstream is still rich, and just before detection of an air-fuel ratio switches a valve element, it is desirable 
[ detection ] to suspend a switch of a valve element and to carry out after a while. Of course, it is good though SOX 
poisoning recovery is completed when it replaces with the judgment in Step 109 and the fuel-supply time in Step 105 
turns into the setup time. 

[0075] Although a switch of a valve element is suspended while suspending fuel supply in Step 110 when this 
judgment is affirmed, when denied, the processing after the above-mentioned step 105 is repeated. However, in this 
SOX poisoning recovery since the air-fuel ratio of the near atmosphere is rich, although it seldom happens, if fuel starts 
combustion in NOX occlusion reduction-catalyst equipment to the switch midst of a valve element, the temperature up 
of the NOX occlusion reduction-catalyst equipment will be carried out good as mentioned above. If this becomes that 
the temperature of NOX occlusion reduction-catalyst equipment exceeds 700 degreeC, oxidation catalysts, such as 
Platinum Pt, will start and carry out the depression of the sintering. In order to prevent this, when the judgment in Step 
106 is affirmed, a switch of a valve element is stopped in Step 108. The switch stop of a valve element needs to 
lengthen the setup time, so that the switch stop time of a valve element is long when using the setup time for 
completion of SOX poisoning recovery as mentioned above in order to make the SOX poisoning recovery time 
extended. 

[0076] In this flow chart, although fuel was supplied to the temperature up (Step 102) of NOX occlusion reduction- 
catalyst equipment, and SOX discharge reduction (Step 105) with the fuel supply system Since comparatively many 
reducing substances, such as HC and CO, are contained in exhaust gas at the time of low-temperature combustion as 
mentioned above It replaces with fuel supply, is made to carry out low-temperature combustion with a RIN air-fuel 
ratio at Step 102, and may be made to carry out low-temperature combustion with a rich air-fuel ratio at Step 105. 
Moreover, you may make it inject fuel like an exhaust air line using an engine fuel injection valve. 
[0077] In this example, a fuel supply system is arranged at the upstream of the change section 71, and can supply fuel 
to any [ of NOX occlusion reduction-catalyst equipment 70 ] side with a single fuel supply system by switching a valve 
element. However, it will be discharged to a flueway 73, without some fuel in connection 72a or 72b serving as an 
exhaust air downstream at the time of a switch of a valve element, and on the other hand, while it being an exhaust air 
upstream passing NOX occlusion reduction-catalyst equipment. In order to prevent this, it connection [ first ] 72a 
Reaches and a fuel supply system is formed in both second connection 72b, and if fuel is supplied only to the 
connection which serves as an exhaust air upstream after the switch of a valve element with one of fuel supply systems, : 
remarkable reduction of the fuel consumption for SOX poisoning recovery can be carried out. 
[0078] By the way, although combustion is usually switched with low-temperature combustion, the diesel power plant 
of this example is not carried out, as mentioned above, and most soot, i.e., a particulate, is not generated at the time of 
low-temperature combustion, comparatively many particulates are usually generated at the time of combustion. Since 
this particulate is also a toxic substance, you have to suppress discharge to the atmosphere. 
[0079] This NOX occlusion reduction-catalyst equipment 70 is a wall flow type, as mentioned above. Thereby, 
although the particulate in exhaust gas is very small as compared with the size of the pore of a septum 54, in case 
exhaust gas passes a septum 54, on the pore front face on the exhaust air inlet face of a septum 54, and in a septum 54, 
it collides and a uptake is carried out. Thus, this NOX occlusion reduction-catalyst equipment 70 can operate each 
septum 54 also as a uptake wall for a particulate uptake. Of course, if a particulate uptake is not meant, it is not 
necessary to use NOX occlusion reduction-catalyst equipment as a wall flow type namely, and a plug 53 may be 
omitted in drawing 22 . 

[0080] In this way, by making, if there is no particulate by which the uptake was carried out, will deposit it on NOX 
occlusion reduction-catalyst equipment 70 gradually, it will make an exhaust back pressure increase, and will have a 
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bad influence on a ****** run at last. Therefore, the active oxygen discharge agent preferably explained below also on 
a pore front face using an alumina etc. and the noble metal catalyst are supported by each septum of this NOX 
occlusion reduction-catalyst equipment on the both-sides front face. 

[0081] An active oxygen discharge agent emits the oxygen held when promote particulate oxidization by emitting 
active oxygen, oxygen was incorporated when the excess oxygen existed in the circumference preferably, oxygen was 
held and the surrounding oxygen density fell in the form of active oxygen. 

[0082] As a noble metal catalyst, usually, Platinum Pt is used and at least one chosen from alkaline earth metal like 
Potassium K, Sodium Na, Lithium Li, Caesium Cs, alkali metal like Rubidium Rb, Barium Ba, Calcium calcium, and 
Strontium Sr as an active oxygen discharge agent, Lanthanum La, rare earth like Yttrium Y, and transition metals is 
used. 

[0083] In addition, it is desirable to use alkali metal or alkaline earth metal K with an ionization tendency higher than 
Calcium calcium, i.e., a potassium, Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as an active 
oxygen discharge agent in this case. 

[0084] Next, the septum of the NOX occlusion reduction-catalyst equipment which supports such an active oxygen 
discharge agent explains what oxidization removal of the particulate by which the uptake was carried out is carried out 
taking the case of the case of Platinum Pt and Potassium K. Even if it uses other noble metals, alkali metal, alkaline 
earth metal, rare earth, and transition metals, the same particulate removal operation is performed. 
[0085] By the diesel power plant, combustion is usually performed by the basis with superfluous air, therefore exhaust 
gas includes a lot of excess airs. That is, if the ratio of the air and fuel which were supplied to the inhalation-of-air path 
and the combustion chamber is called the air-fuel ratio of exhaust gas, this air-fuel ratio serves as RIN. Moreover, in 
the combustion chamber, since NO occurs, NO is contained in exhaust gas. Moreover, Sulfur S is contained in fuel, 
and this sulfur S reacts with oxygen by the combustion chamber, and serves as S02. Therefore, S02 is contained in 
exhaust gas. Therefore, an excess oxygen and the exhaust gas containing NO and S02 will flow into the exhaust air 
upstream of NOX occlusion reduction-catalyst equipment 70. 

[0086] Drawin g 26 (A) and (B) express typically the enlarged view of the exhaust gas contact surface in the septum of 
NOX occlusion reduction-catalyst equipment 70. In addition, in drawing 26 (A) and (B), 60 shows the particle of 
Platinum Pt, and 61 shows the active oxygen discharge agent containing Potassium K. 

[0087] Since a lot of excess oxygens are contained in exhaust gas as mentioned above, if exhaust gas contacts in the 
exhaust gas contact surface of the septum of NOX occlusion reduction-catalyst equipment, as shown in drawing 26 
(A), these oxygen 02 will adhere to the front face of Platinum Pt in the form of 02- or 02-. On the other hand, NO in 
exhaust gas reacts with 02- or 02- on the front face of Platinum Pt, and turns into N02 (2 NO+02 ->2N02). 
Subsequently, being absorbed in the active oxygen discharge agent 61, and combining with Potassium K oxidizing on 
Platinum Pt, a part of generated N02 is diffused in the active oxygen discharge agent 61 in the form of nitrate-ion 
N03-, as shown in drawing 26 (A), and it generates a potassium nitrate KN03. 

[0088] On the other hand, as mentioned above, S02 is also contained in exhaust gas, and this S02 is also absorbed in 
the active oxygen discharge agent 61 by the same mechanism as NO. That is, as mentioned above, oxygen 02 has 
adhered to the front face of Platinum Pt in the form of 02- or 02-, and S02 in exhaust gas reacts with 02- or 02- on 
the front face of Platinum Pt, and turns into S03. Subsequently, a part of generated S03 is diffused in the active 
oxygen discharge agent 61 in the form of sulfate-ion S042-, being absorbed in the active oxygen discharge agent 61, 
and combining with Potassium K oxidizing further on Platinum Pt, and it generates potassium sulfate K2S04. Thus, in 
the active oxygen discharge catalyst 61, a potassium nitrate KN03 and potassium sulfate K2S04 are generated. 
[0089] The particulate in exhaust gas adheres on the front face of the active oxygen discharge agent 61 supported by 
NOX occlusion reduction-catalyst equipment, as drawing 26 (B) shown in 62. this time ~ a particulate - an oxygen 
density falls in the contact surface of 62 and the active oxygen discharge agent 61 if an oxygen density falls - between 
the inside of the high active oxygen discharge agent 61 of an oxygen density - a concentration difference - being 
generated ~ thus — the oxygen in the active oxygen discharge agent 61 - a particulate - it is going to move towards 
the contact surface of 62 and the active oxygen discharge agent 61 consequently, the potassium nitrate KN03 currently 
formed in the active oxygen discharge agent 61 decomposes into Potassium K and Oxygen O and NO— having - 
Oxygen O - a particulate - NO is emitted to the active oxygen discharge agent 61 shell exterior toward the contact 
surface of 62 and the active oxygen discharge agent 61 NO emitted outside oxidizes on the platinum Pt of a 
downstream, and is again absorbed in the active oxygen discharge agent 61 . 

[0090] on the other hand, potassium sulfate K2S04 currently formed in the active oxygen discharge agent 61 at this 
time is also decomposed into Potassium K and oxygen O and S02 ~ having - Oxygen O - a particulate - S02 is 
emitted to the active oxygen discharge agent 61 shell exterior toward the contact surface of 62 and the active oxygen 
discharge agent 61 S02 emitted outside oxidizes on the platinum Pt of a downstream, and is again absorbed in the 
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active oxygen discharge agent 61. However, since potassium sulfate K2S04 is stable, it cannot emit active oxygen 
easily compared with a potassium nitrate KN03. 

[0091 ] on the other hand - a particulate - the oxygen O which goes to the contact surface of 62 and the active oxygen 
discharge agent 61 is oxygen decomposed from the potassium nitrate KN03 or a compound like potassium sulfate 
K2S04 The oxygen O decomposed from the compound has high energy, and has very high activity. Therefore, the 
oxygen which goes to the contact surface of particulate 62 and the active oxygen discharge agent 61 is active oxygen 
O. these active oxygen O ~ a particulate - if 62 is contacted - particulate 62 - the number from several minutes - it is 
made to oxidize, without emitting a luminous flame in a sufficient short time moreover, a particulate « the active 
oxygen O which oxidizes 62 is emitted when NO and S02 are absorbed to the active oxygen discharge agent 61 That 
is, it is considered to be spread in the form of nitrate-ion N03- in the active oxygen discharge agent 61, NOX repeating 
combination and separation of an oxygen atom, and active oxygen also generates it in the meantime. Particulate 62 is 
made to oxidize by this active oxygen, moreover, the particulate which adhered on the septum of NOX occlusion 
reduction-catalyst equipment 70 in this way -- although 62 is made to oxidize by active oxygen O, these particulate 62 
are made to oxidize by the oxygen in exhaust gas 

[0092] By the way, since Platinum Pt and the active oxygen discharge agent 61 are activated so that the temperature of 
NOX occlusion reduction-catalyst equipment becomes high, the amount of the active oxygen O emitted to per unit 
time from the active oxygen discharge agent 61 increases, so that the temperature of NOX occlusion reduction-catalyst 
equipment becomes high. Moreover, it becomes that oxidization removal is easy to be carried out, so that own 
temperature of a particulate is high with a natural thing. Therefore, without emitting a luminous flame on NOX 
occlusion reduction-catalyst equipment per unit time, the oxidization removable amount of particles which can 
oxidization remove a particulate increases, so that the temperature of NOX occlusion reduction-catalyst equipment 
becomes high. 

[0093] The solid line of drawing 27 shows the oxidization removable amount G of particles in which oxidization 
removal is possible, without emitting a luminous flame to per unit time, and the horizontal axis shows the temperature 
TF of NOX occlusion reduction-catalyst equipment in drawing 27 . In addition, although drawing 27 shows at the time 
of [ of particles / G ] making unit time into 1 second (i.e., the oxidization removable amount per second), it can adopt 
arbitrary time, such as 1 minute and 10 etc. minutes, as this unit time. For example, when 10 minutes is used as unit 
time, the oxidization removable amount G of particles per unit time will express the oxidization removable amount G 
of particles per for 10 minutes, and it increases, without emitting a luminous flame on NOX occlusion reduction- 
catalyst equipment 70 also by this case per unit time, so that the temperature of NOX occlusion reduction-catalyst 
equipment 70 becomes highly in the oxidization removable amount G of particles in which oxidization removal is 
possible, as is shown in drawing 27 . 

[0094] When the particulate amount discharged by per unit time from a combustion chamber is called the amount M of 
discharge particles, this amount M of discharge particles Now, when fewer than the oxidization removable amount G 
of particles, The amount M of discharge particles per second For example, when fewer than the oxidization removable 
amount G of particles per second, The amount M of discharge particles per 10 minutes Or when fewer than the 
oxidization removable amount G of particles per 10 minutes, That is, in the field I of drawin g 27 , the inside of a short 
time carries out oxidization removal one by one, without all the particulates discharged from the combustion chamber 
emitting a luminous flame on NOX occlusion reduction-catalyst equipment 70. 

[0095] On the other hand, when [ than the oxidization removable amount G of particles ] more, in the field II of 
drawing 27 , the amount of active oxygen wants the amount M of eccrisis particles for oxidizing one by one in all 
particulates. Dr aw ing 28 (A) - (C) shows the situation of the particulate oxidization in such a case. 
[0096] that is, when oxidizing all particulates runs short of the amounts of active oxygen, it is shown in drawing 28 (A) 
- as ~ a particulate - the particulate portion which a part of particulate 62 oxidized when 62 adhered on the active 
oxygen discharge agent 61, and did not fully oxidize remains on the exhaust air upstream side of NOX occlusion 
reduction-catalyst equipment Subsequently, if the state where the amounts of active oxygen are insufficient continues, 
the particulate portion which did not oxidize from a degree to a degree will remain on an exhaust air upstream face, 
and as shown in drawing 28 (B) as a result, the exhaust air upstream face of NOX occlusion reduction-catalyst 
equipment will come to be worn by the remains particulate portion 63 . 

[0097] If such a remains particulate portion 63 deteriorates in the quality of carbon which cannot oxidize easily 
gradually and an exhaust air upstream face is being worn by the remains particulate portion 63, the oxidation of NO by 
Platinum Pt and S02 and a discharge operation of the active oxygen by the active oxygen discharge agent 61 will be 
suppressed, although the remains particulate portion 63 can be gradually oxidized by that cause if many hours are 
spent, it is shown in drawing 28 (C) — as - another particulate on the remains particulate portion 63 - 64 accumulates 
on a degree from a degree That is, if a particulate accumulates in the shape of a laminating, since these particulates 
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have separated distance from Platinum Pt or the active oxygen discharge agent, even if it is the particulate which 
metaphor oxidization is easy to be carried out, it does not oxidize by active oxygen. Therefore, still more nearly 
another particulate accumulates from a degree on this particulate 64 to a degree. That is, if more states than the 
oxidization removable amount G of particles continue [ the amount M of eccrisis particles ], on NOX occlusion 
reduction-catalyst equipment, a particulate will accumulate in the shape of a laminating. 

[0098] Thus, a particulate is made to oxidize in the field I of drawing 27 by the inside of a short time, without emitting 
a luminous flame on NOX occlusion reduction-catalyst equipment, and a particulate accumulates in the shape of a 
laminating on NOX occlusion reduction-catalyst equipment in the field II of drawing 27 . Therefore, if relation 
between the amount M of eccrisis particles and the oxidization removable amount G of particles is made into Field I, 
particulate deposition of a up to [ NOX occlusion reduction-catalyst equipment ] can be prevented, consequently, the 
pressure loss of the exhaust air gas stream in NOX occlusion reduction-catalyst equipment 70 - completely - ** it 
is maintained by the minimum pressure-loss value of about 1 law, without changing so that you may say A power fall 
is maintainable thus to the minimum. However, if it does not restrict that this is always realized but nothing is carried 
out, a particulate may accumulate on NOX occlusion reduction-catalyst equipment. 

[0099] In this example, according to the second flow chart shown in drawin g 29 by the above-mentioned electronic 
control unit 30, change control of valve element 71a was carried out, and a lot of particulate deposition to NOX 
occlusion reduction-catalyst equipment is prevented. This flow chart is repeated for every predetermined time. First, in 
Step 201 , the rolling-stock-run distance integrated value A is computed, and it is judged in Step 202 whether this 
mileage integrated value A reached the setting mileage As. Although it ends as it is when this judgment is denied, 
when affirmed, after progressing to Step 203 and resetting the mileage integrated value A to 0, in Step 204, valve 
element 71a is switched to another side from one side of two interception positions. That is, the exhaust air upstream 
and exhaust air downstream of NOX occlusion reduction-catalyst equipment are reversed. 

[0100] Drawing 30 is the expanded sectional view of the septum 54 of NOX occlusion reduction-catalyst equipment. 
Although the exhaust air inlet face of a septum 54 which mainly collides, and the exhaust air gas-stream opposed face 
in pore carry out the collision uptake of the particulate as one uptake side and exhaust gas carries out oxidization 
removal by the active oxygen discharge agent as a grid shows to drawing 30 (A) since operation in the field II of 
drawing 27 is carried out while vehicles run the setting mileage As, this oxidization removing may become inadequate 
and a particulate may remain. At this time, although the exhaust back pressure of NOX occlusion reduction-catalyst 
equipment is not the forge fire which has a bad influence on a vehicles run, if a particulate accumulates further, 
problems, such as a sharp fall of unit power, will be generated. In the second flow chart, the exhaust air upstream and 
exhaust air downstream of NOX occlusion reduction-catalyst equipment are reversed at this time. Oxidization removal 
of the remains particulate is gradually carried out by the active oxygen which a particulate does not accumulate further 
by that cause on the particulate which remains to one uptake side of a septum 54, and is emitted from one uptake side. 
Moreover, it is destroyed easily, and is subdivided by the exhaust air gas stream of an opposite direction, and the 
particulate which remains in the pore of a septum moves to a downstream by it, as shown in drawing 30 (B). 
[0101] When this distributes many subdivided particulates in the pore of a septum, namely, a particulate flows, the 
opportunity by which contacts directly the active oxygen discharge agent which the pore internal surface of a septum 
was made to support, and oxidization removal is carried out increases, in this way, it becomes that a remains 
particulate is boiled markedly and it is easy to carry out oxidization removal by making an active oxygen discharge 
agent support also into the pore of a septum Furthermore, in addition to this oxidization removal, oxidization removal 
is carried out by the active oxygen which the new particulate in exhaust gas adhered and was emitted from the active 
oxygen discharge agent by the uptake side of another side of the septum 54 which became an upstream by the adverse 
current of exhaust gas, i.e., the exhaust air inlet face of a septum 54 with which exhaust gas mainly collides in present, 
and the exhaust air gas-stream opposed face in pore (one uptake side serves as a relation of an opposite side). A part of 
active oxygen emitted from the active oxygen discharge agent on the occasion of these oxidization removal moves to a 
downstream with exhaust gas, and it carries out oxidization removal of the particulate which still remains also by the 
adverse current of exhaust gas. 

[01 02] That is, the remaining active oxygen used for the particulate oxidization removal in respect of the uptake of 
another side of a septum by the adverse current of not only the active oxygen in a septum emitted to the remains 
particulate of a uptake side from this uptake side but exhaust gas comes with exhaust gas. By that cause, though the 
particulate has accumulated on one uptake side of a septum in the shape of a laminating to some extent at the switch 
time of a valve element For active oxygen to arrive also at the particulate deposited on a remains particulate, if exhaust 
gas is made to flow backwards in addition, since a particulate does not accumulate further If oxidization removal is 
carried out gradually and a deposition particulate has a certain amount of time by next adverse current, oxidization 
removal is fully possible for it between them. In this way, if the first uptake side and the second uptake side are used 
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for a particulate uptake by turns, since the amount of particulate uptakes in each uptake side can be reduced and it will 
become advantageous to particulate oxidization removal as compared with the case where the uptake of the particulate 
is always carried out in respect of a single uptake, a particulate does not accumulate on NOX occlusion reduction- 
catalyst equipment, and the blinding of NOX occlusion reduction-catalyst equipment can be prevented. 
[0103] In the second flow chart, a switch of a valve element is performed for every setting mileage, and a valve 
element is switched, before deteriorating in the quality of carbon in which the remains particulate on NOX occlusion 
reduction-catalyst equipment cannot oxidize easily. Moreover, carrying out oxidization removal of the particulate, 
before a lot of particulates' accumulate is also preventing problems, like a lot of deposition particulates' carrying out 
ignition combustion at once, and generating a lot of heat of combustion, and NOX occlusion reduction-catalyst 
equipment's carrying out an erosion with this heat of combustion. Moreover, though it is at the switch time of a valve 
element and a lot of particulates have accumulated on one uptake side of a NOX occlusion reduction-catalyst 
equipment septum according to a certain factor Although some fragmentation particulates which were not able to carry 
out oxidization removal within the pore of a septum will be discharged from NOX occlusion reduction-catalyst 
equipment since a deposition particulate is destroyed and subdivided comparatively easily by the exhaust air gas 
stream of an opposite direction if a valve element is switched The exhaust back pressure of NOX occlusion reduction- 
catalyst equipment increases further, and it does not have a bad influence on a vehicles run, and a particulate new 
uptake becomes possible according to the uptake side of another side of a NOX occlusion reduction-catalyst equipment 
septum. 

[01 04] In this way, if a valve element is switched for every setting mileage, it can prevent certainly that a lot of 
particulates accumulate on NOX occlusion reduction-catalyst equipment. The switch stage of a valve element for this 
is not limited for every setting mileage, for example, is good also as irregular also as every setup time. 
[0105] Moreover, it uses that the differential pressure of the exhaust air upstream of NOX occlusion reduction-catalyst 
equipment 70 and an exhaust air downstream goes up according to the particulate amount remained and deposited on 
NOX occlusion reduction-catalyst equipment, and you may make it switch a valve element noting that a certain 
amount of particulate has deposited the time of this differential pressure turning into more than setting differential 
pressure on NOX occlusion reduction-catalyst equipment. While the pressure sensor arranged at first connection 72a 
specifically detects the exhaust gas pressure of one side of NOX occlusion reduction-catalyst equipment 70, i.e., the 
exhaust gas pressure in first connection 72a (refer to drawing 1 8 ) The pressure sensor arranged at second connection 
72b detects the exhaust gas pressure of the other side of NOX occlusion reduction-catalyst equipment, i.e., the exhaust 
gas pressure in second connection 72b (refer to drawing J 8 ), and it judges whether the absolute value of the 
differential pressure of such exhaust gas pressure became beyond a setting-pressure difference, connection [ first ] 72a 
Here, even if it reaches and any of second connection 72b serve as an exhaust air upstream, because the grasp of 
elevation of differential pressure is enabled, use the absolute value of differential pressure. Strictly, in order to change 
also with the exhaust-air-pressure force discharged out of the cylinder for every engine operational status, as for the 
differential pressure of the both sides of NOX occlusion reduction-catalyst equipment, it is desirable to specify engine 
operational status as judgment of particulate deposition. 

[0106] Moreover, the electric resistance value change on the predetermined septum of for example, NOX occlusion 
reduction-catalyst equipment is supervised besides this differential pressure, and you may make it switch a valve 
element noting that a certain amount of particulate has deposited the time of an electric resistance value becoming 
below the set point by particulate deposition on NOX occlusion reduction-catalyst equipment. Moreover, you may 
make it switch a valve element by particulate deposition in the predetermined septum of NOX occlusion reduction- 
catalyst equipment using that the permeability of light falls, or the reflection factor of light falling. Thus, the sharp fall 
of unit power can be prevented still more certainly by judging particulate deposition directly and switching a valve 
element. 

[0107] Moreover, in order to prevent a lot of particulate deposition, even if it does not switch a valve element 
intentionally as mentioned above, you may make it the interception position of the valve element at the time of a start 
switch in the SOX poisoning recovery of the first flow chart at the time of an end. 

[0108] This exhaust emission control device makes it possible to reverse the exhaust air upstream and exhaust air 
downstream of NOX occlusion reduction-catalyst equipment by above very easy composition. Moreover, in NOX 
occlusion reduction-catalyst equipment, although a big effective-area product is needed in order to make the inflow of 
exhaust gas easy, it is usable in the NOX occlusion reduction-catalyst equipment which has a big effective-area 
product, without worsening vehicles loading nature in this exhaust emission control device, as shown in drawing 18 
and 19. 

[0109] Moreover, if the air- fuel ratio of exhaust gas is made rich (i.e., if the oxygen density in exhaust gas is reduced), 
active oxygen O will be emitted to the active oxygen discharge agent 61 shell exterior at a stretch. A deposition 
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particulate becomes what is easy to oxidize, and oxidization removal is easily carried out by the active oxygen O 
emitted to this breath. 

[01 10] On the other hand, if the air-fuel ratio is maintained by RIN, the front face of Platinum Pt will be worn with 
oxygen, and the so-called oxygen poisoning of Platinum Pt will arise. If such oxygen poisoning arises, in order for the 
oxidation to NOX to fall, the absorption efficiency of NOX falls, and the active oxygen burst size from the active 
oxygen discharge agent 61 falls thus. However, since the oxidation to NOX will become strong if oxygen poisoning is 
canceled, therefore an air- fuel ratio is again switched to rich shell RIN, since the oxygen on a platinum Pt front face 
will be consumed if an air- fuel ratio is made rich, the absorption efficiency of NOX becomes high, and the active 
oxygen burst size from the active oxygen discharge agent 61 increases thus. 

[0111] Therefore, since oxygen poisoning of Platinum Pt will be canceled each time if an air-fuel ratio is occasionally 
switched temporarily richly from RIN when the air-fuel ratio is maintained by RIN, an active oxygen burst size in case 
an air-fuel ratio is RIN increases, and the particulate oxidation on NOX occlusion reduction-catalyst equipment 70 can 
be promoted thus. 

[0112] Furthermore, so to speak, since the dissolution of this oxygen poisoning is combustion of a reducing substance, 
it carries out the temperature up of the NOX occlusion reduction-catalyst equipment with generation of heat. The 
oxidization removable amount of particles in NOX occlusion reduction-catalyst equipment improves by that cause, and 
remains and oxidization removal of further a deposition particulate become easy. If the air- fuel ratio of exhaust gas is 
made rich immediately after switching the exhaust air upstream and exhaust air downstream of NOX occlusion 
reduction-catalyst equipment by valve element 71a, since it is easy to emit active oxygen as compared with one uptake 
side, oxidization removal of the remains particulate of one uptake side can be carried out still more certainly by still a 
lot of active oxygen emitted in the uptake side of another side in the NOX occlusion reduction-catalyst equipment 
septum to which the particulate does not remain. Of course, regardless of a switch of valve element 71a, the air- fuel 
ratio of exhaust gas may be occasionally made rich, thereby, to NOX occlusion reduction-catalyst equipment, it 
remains, and is hard to deposit and a particulate becomes. 

[01 1 3] What is necessary is just to carry out the above-mentioned low-temperature combustion as a method of making 
the air-fuel ratio of exhaust gas rich, for example. Of course, when usually switching from combustion to low- 
temperature combustion, you may make it switch the exhaust air upstream and exhaust air downstream of NOX 
occlusion reduction-catalyst equipment in advance of it. Moreover, in order to make the air-fuel ratio of exhaust gas 
rich, you may only make a combustion air- fuel ratio rich. Moreover, in addition to the usual main-fuel injection by the 
compression stroke, an exhaust air line may inject fuel in a cylinder in an expansion stroke by the engine fuel injection 
valve (post injection), or fuel may be injected in a cylinder in an intake stroke (BIGOMU injection). Of course, post 
injection or BIGOMU injection does not necessarily need to prepare an interval between main- fuel injections. 
Moreover, it is also possible to supply fuel to an engine exhaust air system. 

[0114] By the way, the calcium calcium in exhaust gas will generate a calcium sulfate CaS04, if S03 exists. 
Oxidization removal will be hard to be carried out and this calcium sulfate CaS04 will remain as an ash on NOX 
occlusion reduction-catalyst equipment. Therefore, in order to prevent the blinding of the NOX occlusion reduction- 
catalyst equipment by remains of a calcium sulfate, it is desirable to use alkali metal with an ionization tendency higher 
than Calcium calcium or alkaline earth metal K, for example, a potassium, as an active oxygen discharge agent 61, and 
S03 diffused in the active oxygen discharge agent 61 combines with Potassium K, and forms potassium sulfate 
K2S04, and thereby, Calcium calcium passes the septum of NOX occlusion reduction-catalyst equipment, without 
combining with S03. Therefore, it is lost that NOX occlusion reduction-catalyst equipment carries out blinding with an 
ash. In this way, it will be desirable to use alkali metal or alkaline earth metal K with an ionization tendency higher 
than Calcium calcium, i.e., a potassium, Lithium Li, Caesium Cs, Rubidium Rb, Barium Ba, and Strontium Sr as an 
active oxygen discharge agent 61, as mentioned above. 

[01 15] Moreover, even if it makes NOX occlusion reduction-catalyst equipment support only noble metals like 
Platinum Pt as an active oxygen discharge agent, active oxygen can be made to emit from NQ2 held on the front face 
of Platinum Pt, or S03. However, the solid line which shows the oxidization removable amount G of particles in this 
case moves to right-hand side a little compared with the solid line shown in drawing 27 . Moreover, it is also possible 
to use Seria as an active oxygen discharge agent. If the oxygen density of Seria in exhaust gas is high, it will absorb 
oxygen (Ce203 ~>2Ce02), and since it is what (2Ce02 ->Ce 203) emits active oxygen when the oxygen density in 
exhaust gas falls, it needs to make the air-fuel ratio in exhaust gas periodically rich to an indeterminate term for 
particulate oxidization removal. It may replace with Seria and iron or tin may be used. 

[01 16] Moreover, it is also possible to use the NOX occlusion reduction catalyst used for the NOX purification in 
exhaust gas as an active oxygen discharge agent. In this case, it is desirable for it to be necessary to make the air- fuel 
ratio of exhaust gas rich temporarily at least, in order to make NOX or SOX emit, and to carry out this rich-ized control 
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after an inversion with the upstream of NOX occlusion reduction-catalyst equipment and a downstream. 
[01 17] In this example, NOX occlusion reduction-catalyst equipment itself supports an active oxygen discharge agent, 
and although oxidization removal of the particulate shall be carried out by the active oxygen which this active oxygen 
discharge agent emits, this does not limit this invention. For example, even if quality of a particulate oxide, such as a 
nitrogen dioxide which functions on a par with active oxygen and active oxygen, is emitted from the matter which 
NOX occlusion reduction-catalyst equipment or it was made to support, you may make it flow into NOX occlusion 
reduction-catalyst equipment from the exterior. When the quality of a particulate oxide flows from the outside, in order 
to carry out the uptake of the particulate By using the first uptake side and the second uptake side of a uptake wall by 
turns, while became an exhaust air downstream, in respect of a uptake It is possible for a particulate not to newly 
accumulate, and for that it is also gradual to carry out oxidization removal of this deposition particulate by the 
particulate oxidization component which flows from the uptake side of another side, and to fUlly carry out oxidization 
removal of the deposition particulate in a certain amount of time. In during this period, since oxidization by the 
particulate oxidization component is performed with a particulate uptake, the same effect as the above-mentioned is 
brought about in the uptake side of another side. Moreo ver, in this case, the temperature up of NOX occlusion 
reduction-catalyst equipment raises own temperature of a particulate, and becomes that it is easy to carry out 
oxidization removal. 

[01 1 8] Although the diesel power plant of this example shall usually switch combustion with low-temperature 
combustion and shall be carried out, this cannot limit this invention and, of course, this invention can be applied also to 
the diesel power plant which usually only burns, or the gasoline engine which discharges a particulate. 
[0119] 

[Effect of the Invention] Thus, the NOX occlusion reduction-catalyst equipment which according to the exhaust 
emission control device of the internal combustion engine by this invention is arranged at an engine exhaust air system, 
absorbs NOX when atmosphere is a RIN air-fuel ratio soon, and emits NOX at the time of theoretical air fuel ratio or a 
rich air-fuel ratio, The inversion means for reversing the exhaust air upstream and exhaust air downstream of NOX 
occlusion reduction-catalyst equipment, The supply means for supplying a reducing substance to NOX occlusion 
reduction-catalyst equipment from an exhaust air upstream is provided, for SOX poisoning recovery of NOX occlusion 
reduction-catalyst equipment While supplying a reducing substance by the supply means, the exhaust air upstream and 
exhaust air downstream of NOX occlusion reduction-catalyst equipment are reversed by the inversion means. In this 
way, although the supplied reducing substance burns in the exhaust air entrance section of NOX occlusion reduction- 
catalyst equipment, it mainly carries out the temperature up of the exhaust air outlet section good as a result by 
movement of the heat by the exhaust air gas stream. By that cause, if the exhaust air upstream and exhaust air 
downstream of NOX occlusion reduction-catalyst equipment are reversed by the inversion means Fuel will be supplied 
to the exhaust air entrance section by which the temperature up was carried out good, i.e., the old exhaust air outlet 
section. This fuel can carry out the temperature up of the exhaust air outlet section good while it burns good and carries 
out the temperature up of the exhaust air entrance section further, and it can carry out the temperature up of the whole 
NOX occlusion reduction-catalyst equipment to request temperature quickly because of SOX poisoning recovery. 



[Translation done.] 



Page 1 of 11 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by th us of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



j^rawing 8] 



c c c c c ■ c 

/ \ / \ / \ / S / N / 

c c c c c c 






-+*j-y a/f 




yX(NJ 




A/F-18 



A/F°17 



N 



[Drawin g jj 




[ Drawin g 10] 



m 10 




[DrawingJl] 
a 13 




[Drawing 15] 



Page 7 of 1 1 



[Drawing 19] 

0 19 




{Drawing 23] 



(A) 



A11 A« 
A 2 1 



Ami 



Am 



Am ft 



(B) 



B11 812 
B21 



Bmi 



Bm 



^rawing 



24] 



.101 




mm 



103 




,107 



110 



[Drawing 25] 



ES 27 
( g/sec) 



100 200 300 £00 500 
TFCC) 




60 61 60 




(9) 




[Drawing 30] 



0 30 



(A) 





A 

A 



-54 



IB) 





»JUf2Wl 



[Translation done.] 



(19)B#H*m/f (JP) (12) ^ fifi ij% =^ ^ $g (A) <11)»IWMB4MI»* 

4#Hi§2002- 13413 
(P2002-13413A) 
(43)&BB B ¥^14^ 1 £ 18 B (2002. 1 . 18) 



(51)lntCl.' 




F I 




f-7n-r(##) 


F 0 1 N 3/20 




F 0 1 N 


3/20 E 


3G0 9 0 


B 0 1 D 53/94 






3/02 3 0 1 C 


3G0 9 1 


F 0 1 N 3/02 


3 0 1 




3 0 1M 


4D0 4 8 








3 2 1 A 






3 2 1 




3/08 Z 








W^<0^6 OL (£22 if) 




(21)fflfB#^ 


451152001 - 128288( P2001 - 128288) 


(7DUIPA 


000003207 














(22)ttiSB 


¥f£l3*p 4 M 25 B (200 1 . 4. 25) 
















(31)ffi$fc*fc£3B## 


4$H2000- 134339 (P2000- 134339) 




f&ftiiijifflmha^iirrii 




(32)fi5fcB 


¥(£12<P 4 £ 28 B (2000. 4. 28) 








(33)ff$fetfcfe3li» 


B* (JP) 


(.72mwm 












*»j*fiEamha*BTii 


m haf&m 
















a4mm a 


100077517 










#3± Sffl ft (^2«) 













(54) \sm<r>&m ftmmw(D»$mitmu 



(57) 

£*SJtOB#UNOx*!ftiKU a*£«it:X(iU 

Bit CO B# (»N Ox SrScm-t* N OxWSL&TCllki&MW S 

Ox ^*E«(0 jfc to co#i£ * MB#Pfl T-Ulf & o 

N Ox iRBS5ctttt&S 7 0 0$MK_t* 
II t fflHTffiW t 4 * cOit$E^a 7 1 t , N 

ox **»7c*«t4SE*^flwt±ani & <b itTc^g * 



018 

72b 




72 



f-ffi*Jt«5>»K N Ox *ficai1-& N OxlRKS7cMffe«1t 

«Sftt**iL, lttlEN0x(RiK«7E«a*1tOS 
*• it* t;HfK>»<E#S: »= i o r mrlSN o x Kg 

[W*JR 2 ] irSEN 0xKS?«X«8itJIEOjSK#£ 
o t iniU S *t4B#i::{i, iftffEN OxKjffiitxItt&g 

¥«K i •2>h5bEN OxR*»xtt«E8«OSWU:i)MI t 

smit** t <ommim *)& u hhbn ox?siK^»7cfts 
t. ^.miEN ox^Kit %mm&m.<om*.±Mm t 

[W*«3] frlEN0x®^jt7Cft*«^SI±S^**^ 

ttt&**tt£ «t o ti* $ tifc^x * * * v - h liBMt 
S-frfctU |fjSE»*^i±^-}i*®t»-»*®t^* 

#«t -r*W*JB l X« 2 UE«tort«S«H»SWC»<t 

Mo 

I»*«4 ] mmmmzim&mmmftmtftmz 
n , «r EStt»*ifc a 5M a» <b tt a $ it * < r 

[W*^5] BtrlEfS1±BS*&a^iJli, JSHUiBftK* 

ft 1" -2. t N 0 x £ a*5£ t $ * X N 0 x * flMf L ^ 
oail<o»3(S«K*«1g:T-r4i:»«-**fcNOxSlKK 

n ox t sttgg^ t Lrsiai-4 i t ^# m 

[0 0 0 1 ] 



(2) #^2 0 0 2 - 1 3 4 1 3 

2 

[0 0 0 2] 

iiHtf * * ^ > « r»5 icnox ia^it7c»»^m 

S: 4 i t ?JlTt>J. N Ox «%37CM«. 

;o ]RL:tN0x*iiitai-4 -eixtciO, NOx 

--tf^-x > y'^Oi^n ^ e> N Ox £JUt? 

itt LmiHiStmir&TZtZZ t CJ: i) x NOx^S 
ifiS*THCf<0*x*Ri:J: l?a%»fbL, NOx^ 

[ooo3] t z *>x\ ftjtMnntotoizitmtwttt 

ft-CfcfK iftCKLT S Ox* f ^?it4o SOx<i, 
20 NOxqRiK«7Cfi*«^e^NOxi:ra#t>* -XACJ: 

SEis 5ctt«t***> <b fta s ttit < > ms&im* r~mn 

»t4W3aao»K***i«ini-it{f (U.T, soxtest 
fjs-r*) , -to*, wa«io«*Tiri)6ji*»jtii?L, mz 

Ity £<NOx&mi-f2>ZtrfX'£%<%:Z> 0 
[0 0 04] fcT, S Ox®#$*LfcNOxKjK3S7Ctt 

ST*4#, NOxK)KS7C®«^e35 s 6 0 0° CSS 

ffi*»Jti: Lr**«flE*fiT$*4wi:tcj: ») % S Ox 

UilJ, NOx"RKjl5cl)*a*llOift«t 6 0 0' CS 
[0 0 0 5] 

40 IfSmmfeLXo t-t ZtZM) LfrLZtfb, Zil 
<nm% XUU XMtit LXZ <r>m% A UU i -B.H &» K 

5!r^«ti:*us^ap»^»»-r4fcj«>n, timmnw 

TLTflfrW::#a-*-4£lt-C*4. ;Ut, S Ox^fi 
»Hawfcii>UNOxiRKa7C«!«IE*a^#* 6 0 0° 

[0 0 0 6] fiEoTx ##§H;j<Dglft(±> SOxfeSUtS 



-2- 



i 



3 

mM-t &zt # 4 nmmi <r>mmmmm.*vkm 

[0 0 0 7] 

isttw nmmn <r>mm.&itms. », mmmm& uei $ 

<4 'J ? *-£*fcit N Ox * fetB1-4 N 
Ox«liK«xtt«E**i:, l»ffiN0xiR*»5cjft«Mt11<0 
SMRJb** t «MRTSIt«i t 4 fc*wi6<E#a 

t , T)trlENOxfll*a7cttiSiaiE*^«^±*ffll*»'b«5c 

** * amm- 4 * o t i &m l , «r k n o x 
wmm7tmmmw.<7> s oxtt*@«ofc*u, Duetto 

x o TfriEN ommM7tmM2£w.<r>vm±mm t mm. 

[0 0 0 8] *#^K4 4W*J52 1C|£«0|*J« 

JBLh 2: o t ^i»J $ *t4 n# t; (4 , mflSN Ox iRMMtc 

mwMwv&m&wmrfmmmmitxi* ? 

%« t mm.Tmm t <oi£te * n <o m l , iuib n o x k« 
t * o ^ t ?m $ w u t4, m 

IB«te¥«U 4 4 BiTlBN Ox(ft*»7Clftfl&3*1f WflWU. 

4o 

[0 0 0 9] ttz, *»WKJ:*W*!R3UIB«<»5n*» 
«BO«Wt»ft*««±, 1 X(4 2 KB*ort**« 

N <*>jJWC*ffc»* Iz&^X, grfBN Ox 

jf*Mi:£*U «r|EifilE#S{:«toriWrlENOx%* 

[0 0 10] *»WtJ:4Wf**4UE*Ort*S 

[0 0 11] It, *«im::i4W*£5»ctaftort*S 
a******-*- 4 t £ JRj^ * ffitt L *»ojg 



(3) WBB 2002-13413 

4 

•c-*itmi-4c fct«HRt+*. 

[0 0 12] *!6WUJ:4BI*3R6t=IEttOrt*S 
«IWwsm»it8«ii, tt*Jl4 (cC4*oi*3»ttH*>#|; 

*J BE * I" 4 t N O x 5- t ^ $ * T N O x & 1* 
jfb^oil «)S««8Ei'iTt 4 t SB" S * N Ox 

*#Mt-t4 0 
[0 0 13] 

io iftwo^mmm) mm. *%wnz£z, mm.fr itum 

— tf;w j. > v > (Cfcit4 -> 'J > 7 KOJSffill-e* 
4 0 01 frbm3 *&miTZ> t, Hi«H*#:, 2(±v 
')>frn-;?, 3 (iv str-^y K, 4(ifxh>, 
5 alifx > >4C0HM±tCfM?^^+^t*T--T, 5 
li^r-V tff" -f 5 a rtlCfM$*l£$S«^ 6 iimKflJfW 

- h 8 im&-r 1 Ot-l.X^r-V9>if 1 
2 U^ig^tt, -9— V* 1 2 14^^*^ H 3 
LTiT^'J -± 1 4 (Cii|S$;ix4o IJS^^^ M 31*1 
Ctim^-^ 15i:i i9IEfii$n4^n 7 h l 6 
75 f S2g$^4 0 -73, h 1 0liS^vi*^K 

1 7-^«^$^4o 

[0 0 14] 01 tc^$^4«tTl-^v^*;UKl 7 

17tt-/?>^12 i: (4E G RjlES 2 2 *^LT51 
50 V^CiI$g$n, EGRM2 2|*JCi4^$IJfP5^EGR 
*IJW#2 3^'KS$n4o ifc, EGRiiK2 2 0 *} K 
14 E G RIK 2 2 l*J*attL4 E G R ^<*-±Pi"4 fj46 

<0ffrip^8 2 4* s SEtt?^4o 01 ^$ti4HitE158-e 
(41t69itiP7jc^±P^g 2 4I*KC&3WU 
4oTEGR*'^^itiP$^4 0 
[0015] -7j, 6 li«M4ft4MF 255: 

$^X4 C w<75n^>U-;P2 6 l*J-M4H&fW^5£cOI{taj 
i^f^M#>y2 7iJ^ «»* f tt*& $ tL, a * > U 
40 - ;u 2 6 l*J izwtt Z *tfc«#Hi**MWtlMf 2 5 Srcft-L. 
TH«lt# 6 ? ^14 o 3*>U-;b2 6 = 

* 2 8 3J*Wl#»tt»ft % «»#IE-t>*2 8cofcb*«-§-tc^ 

4 $ I-*****' > ■? 2 7 contffii^fiJ^ $ *i4 „ 
[0016] 30 !4S?-$IJtJPa.^ y h T** 19 , £$Ut-fc 
>-9-2 lOffiAfft, MEt>+2 8<0flJMft 
* s X^$tL4 e ifc> T^-t^^^'^4 0 UI4T^-b^ 

^ y ^ 4 o «oKf a** l u jtid l tz mtj fis. i n^-r 4 
50 aw* > * 4 1 $ ttum*-- ■^3oc 



-3- 



5 

7>?->t7 mms-ii 3 o° ®&-t z&iz * 

£<, ;Ut, ^Wfpa-y h 3 0 14, &«{§-5§-K2£ 
o* | , «Rft*t# 6 , EGR1SP#2 
3, m&#>-72 7, RV\ ll*3©*0&#7 1 

aiftHlti. -<0tT)&#7 1 aUMLT«i»a-r*« 
[0 0 17] il2S.O f ll3tc^$n^,J: ; ?C^|feaj(CJ: 
* t? tt«fWt*t# 6 tJ ? 6 m <0 J X ;v □ * #f * * 
-*yX)H>f,4i), Bf4R**t# 6 co y X ;u p t, (i* 

*t 3 *l* o H 3 Usj* $ ft * J: 3 K 6 « tf>*M4i*« F co t 
*> f 2 fflO«fl-*»F 9 0##OTHi:i& 

o T H 2 aUTS 3 J±E»ffe*JWt:«m«lt 

**fif to ft fc B# t ^ L T V > 4 0 £ CO Bf I Z (i F I i * 

tef-f5 a C0I*)JglBtZ[6]ltrii^, ^v»-c*^c«*-fr 
L£>ibft£ 0 

[0 0 18] H4li»|«fTll + KiJV»Tl)l3t#9 0'J7 
h 6 £> btttoeftfWMtS 

ft^Jt-^^r^Lrv^o EP*>, El 5 t-^$ft* J: -5 t-BE 
»±JEj*W"2 tc v » X ±i*lt Q m iWf toft, * v> 
fiSW * (5 f fiitn^^Q a y^ngf* £ tltzH,& L 

FiiPK#9co^gpwHt^**- h i o tnmzmfr 

i. BP*>, Sv^x.*t«Sifi-i*»t#6<0 6flco>'X;wp 
cO^-t>-e21IO/X;up(4, S^#9* f BB#LTv^B# 
Ui6tno«Sfl-Q a cOPt*ttfq?toft* tM«SF«g 
#9 0*MP1THfcS|sj*#- h 1 0 fcomumj^ ± o K 

jg*$ftrv»&. H4 t-^l-*iS«-eiiccoB#tc 

****** F 9 co^SGHfiS Uffrft t , m%# 9 cO 

*»WB Lfc«m*»F l±*(*t# 9 <0^ffl$=tfffi± 

[0 0 19] ^fcji«l±iiin<0^f|-Q a(4P**t$ftT, 

iS^t^n y ecOINlJK&tfEGRSptgeftS-tf 
»)^«JtA/F (H6co*«) fcKftS-frfc 

t icoffi* hfrtomit, HC, CO, 

NOxCOflfmSW^k-Sr^-rn^Sr^LTv^o HI 6 
^ibto^S i -7 {-icO*^t?l±^JtA/F^/>§ < 
44litE G R2$£79**# < * ■> , attS&ft 1 4 . 
6) WTOt ICIiEGR$li6 5^--t> HJLtifc 

[0 0 2 0] 06C$?jt5J:-jUEGR$!:*^t* 
itCi "9S«itA/F*/h*< Ltv>< tEGRf^ 
4 0^°--b> b#i5t^r»)^JtA/F35*3 OSKtCfc 

Ki:EGR^£iS*!>, fflHUfcA/Ffc/KS <-T*t^^E 

- ?<7>%*k*l) i &mziijzLxV- f 
liX-t-^&SRKfiTU EGR$^ 6 5^°--t> h 



(4) 2002-13413 

>UtU aHRJtA/F**l 5. 0#i5t:i^tx^- 

* OTS (Z* t 4" -5- o BP *> , fl^ti t ^ i*S§£ L 4- < $r 

xO»41i t i>4<)fi<44. ioW:HCSiF 
C 0c0H±S(ii«^:L%i6^ o 

[0 0 2 1] 17 (A) (i^JtA/F73 ? 2 1 ftJ£-C* 

* - ? co%±*3j** t#^s#co^a 5 m<omm&mt 

imiXUn. 17 (B) (4^i:tA/F* s l 8tf&X 
co|§^S^(J !J^cOB#co^S 5 l*|HJ3 tt * 
iO MI±c0^t;^^tTv^ o H7 (A) t|7 (B) t Sr 

Jtt£i"ftifto39>& <t H7.^-^co^#*s(i(r^T* 
S07 (B) Ic^-f&^tt^-^O^kg^^H? 
(A) C^i-^^l-i:t-<r««)E7J ? fg:v^ t o 
[0 0 2 2] ®6S^E17tc^Sft&||^*^<b^<0 

am^o bp*., *r»i»=fflftJtA/F*»i 5. 

ft* i o (CNOxCO^fiA^^ '9fgfFl-&o NOxCOH 
TLTV»4 - t ^t*LT^ D , V£iXi&mitA,&k 

fc^irlS*Lrv»4^v»|g7 (B) (c^^T-ii'B^E 

[0 0 2 3] m2lZX*:-ir<7)%£.&^ BP^ffiCOl&^S: 

Sfffi***Ji*i-4o £coc t iiHfk***«||fc*«* 

i ft 4 i8(:g?^i? 4rltt««*ffc**^^*»iK 
50 ^**ti»*5FJEO«]K-CiaBC±#-* Li6 ib ft4 t Jft» 
» LT«co-galE#^fM?ft, ^v»1?±t-ft*a(?jj»* 

ft* i •? ftiftft**(iilt«>lHE#*rerflt*raMW-* 

^C44tll6 i:7p?ft4$q< HCS.f/COco^mfi* 5 
^*-r4^£coB#coHCI4«tcofrlEf*Xli-?-comcott^. 
co^t*^T-*4o 
40 [0 0 2 4] mslkifmi i:fSiU^*i:ic'< 

ffXtt^oBtoiaRo^bit*****^ 5 * bum § ^ 
ft to fc «r«, 5 t= * it * co jg a o *• 

ic Js it £ jlM4AU r -€-«>SHoau£^A« SSWT ^ i 
4> t «E*«±J* $ ft * £ 1 73*ffl BLfcOf*4 0 
50 [0 0 2 5] t £^>-C«COWIEfl:<0«Jit?^b7K^cOS 



-4- 



7 

x. 4 d <D j£ * £Sg (4N Ox mMfi t i£ v > £ 
#LT£l9, &oTd<Dj£4S*(4N0xOS§£grt>ib 

L, NOxOfS^fi^fgfFl^o dOfcHCdo^TNOx^ 
Op.p.m M^X(±-?-tLmTlC^o7tB#t-«7j* 
(5t A,fc*f£*fe.L4 < 44„ f£oT±£fiWnx;4i£Jg(4NO 
x<0||^:fi* ? l Op.p.m «fftXli-E-tLJe«.T^^o7t^<0 

[0 0 2 6] — JL, &rt*±#3fi4i:wO«li*UK'ft 

liTS 4r^o ^iUzMLxmcommXit^t coWS (Dim 

v X® m~ frit? ZZttf dCOiTtZ, NOx 

muzfeabx^nx$>z><, 

[0 0 2 7] St, ftP^£fe£M04m-?fHbjcS 
(DISS 4- f?ib & * 4 ItljftI 5 F*3tci3 It 4 BM^com 

wji a co # * i&mi#m\? 4 \z t as prom 

mm *) iz&ii zifxcDBRfkftmtfuibx±£ < f^s-r* 
ztrfmwhx^&o 

[0 0 2 8] 1P*>, K£SlLiM?*SL&^fca& 
« t «m I 4 tz tz % \z gft 4" O K% t Sit- L T 

4 0 BP*>, dO^FtC(4M^?>fitfCV^^I±^«-<0 
^SftOBi^ffl £ (2 i ^ fc'ff fc4v\, d (D»^tZl±^ 

[0029] — ^io/pffitt^fxt^go^orl 
^'xt izBMtisfcfc? 4 K liSSTtta* 1 * 4 4 o 

ft£-*-4«*fcRi&U fcK4* 0 

?SS 14 £ (5 fc*±# L 4: < 4: 4 e BP *> , *»«iftS £fi < W 
i5;t«^: tK44 0 Bp*>, «S«iB*tifpwi- 

# * cr>w.mm izxo xmm&m * i& < n z. 4 z. t 

[0030] dco^-g-, mPtSJf^<r>wm<oif^m.i 
mwnLfczfikmLt *) i>&^ ; &mmm?z>i<~iizi 

?&co tc+#4&S£iRiK filt^/Rgtt # Xfirt* 
#R t 4 4 o T^fi^Jf^1-fL(4**5? tii^ft 
tt**^fi(4-?-ntc#oT^i-4di:^44c 4fc\ £ 



(5) 2002-13413 

t 4 <9 , ^ct^igtt**JX(4Jt»i<i0*§4**X3iWt L 
^:tt:^4. dO*, C02-^EGR**^{4Jt*cfi-)±k 

[ 0 0 3 1 ] H9l4^rS14^"^t LTEGRA'X^ 
v\ EGR#X<0*£*PJE£-&£^x.7tfc lOEGRf 

AliEGR 5r 3*^J (-<%*P L T E G R if* £ Sr (5<J 9 
70 0° CK>NM#L£*&S:jFLT:fc*K ffiiglB (4/hSO^ 
iP^S-e EGR^S ^±p L i m L T *3 19 , ffl^- 
C 14 E G R S: mm tc^ip Ltv> 4 v>t§^- £ ^ L T 

[0 0 3 2 ] H9WMAt-^?WJ:oi:EGR^ 
*3S*tC5^±PL7t^r'g-U(4EGR^ J 5 0^-t> hi 
19 fe^Lfii:V»tC^f«fOf&*S^e-^ t4l9, dco 

mzt&¥$k$LLtt< Zt&o H9<Dtt*|.BT-^S 
KSiTCEGR S-^ Li^±P L £*§-£i;i4 EGR$ 
20 0^---b> h 4 19 t<l?L*^ti%-eJt08414» 

tf-^ tif), ddJ##tCI4EGR^£l5(r6 5^<--fe 

[0 0 3 3] itz, H 9<OffilCt^?iU i^tEG 
R**Xt5i©JW^*PLrv^v>^(c(4EGR^5 

^Hi4EGR^ : fr(i(?7 0/<~ t> hm±(C-r^l4#- 

< 4* t«EO^S7&*e-^ t44EGR$J4^ 
50 Tf&TU flE*«iai:A,ir5&±U4<4*EGR*OTIR 
4 ^TfiT-T 4 c C o 4 d b ^ t**^ L 4 < 4 

4 E G R^<OTPSI4 E G R **^<75^±PiS^-^1SP^^#(C 
]£-CT^fb1-4o 
[0 0 3 4] 01 0(4/Fffi14#*i: LtEGR**X!:i 

^ f^*^- iz a v» T««t«FO^«-s tr h <o as 

Sr«* s ^«;$^4SJSJ: '9 tfiv^afttc-j-ifcAtz^S! 
4E G R if* t S.0 t M<7)zi-^**7.S 
+<0^t<D#J^-, SUMO&'g-tf;*'*' <7)E G R *"^<7)*!l 
^SLT^„ 445, HI 0(c45^Tfittt(4«S5 
40 ft(in£A£;it4£i&A#'X*&^LT4$l9, II^YJ4j§ 
#.&* 5 1f tl 4 v> B# IC^S 5rtClRALnMA^ 
*£^LTv>4 0 «»(4g*fiWSr^ L-Tfc <9 , 

Z 1 i4fiftit 3 l$EHit£^Lrv^4 0 
[0 0 3 5] 110 *#J!B1-a fcffiftOftl'fr, BP*>?I^- 
*"X*0^*l4iSWS^^M-£^(:«^Li64 
<0lc^4^fi5r^LTV»4o BP*., HI Otc^Six 

4*§^t i4^s t mmmm t comtmm^mit 1 4 

oTv>4o — HI 0tc4JV>TEGR**^W*|^, BP 

*,ji§«iftf)EGR < (4 mftfmmmm-z L&h 
so titzmzmmRv 1 * comm co * ^4 
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as* i) uavnssic-t&on^gJiif&noE g r 

S^r^LTv^o c:coEGR*'xl:(iEGR$-e^i-i: 
(51? 5 5 bJ^±T-*)l^ 01 0 
!i7 0/<--b > U:i±T£>*o BP*,, «S5[*)(ZP1X 
£ti££n£A#'X:i£01 0 (-io^THISX t ^<75 

£0 l 0 ir^i" i i *«£-U't4 t«flS^o®H<o 
*'XSffi(±«^^;?^-5»SS J: 19 fcft^aSi & <9 , 

x36£*l± 1 Op.p.m tfrffc, Xli^^T"?*!?* fi^o 10 
X N Ox <75%^i(±gi6 X'JrSi t £ £ o 
[0 0 3 6] iRfl-HWi^lt^i-Klf^fl-d'^tfclR 

E G R #X J; *»OiRJK**iirfcLfcttftlf * £> & 
v^o fctll 0i:^?ft£J:9 KEGR#*Xfi(±igtl* 

v> 0 fill*>. E G R ^4(±5**W**iSS < 

[0 0 3 7] — ^, 0 1 0 <nnmMt$t.Z 2 X'ii.m<r>&&. 20 
* Plih-t 4 <£> &-£i&A X a X «A LH £fl£ 

£ Iflih-t & 05 Uil&H & ^ A if * S X i BMW. 5 1*1 tc ft 
<W* K fi E G R if* R tmX&SWWj. 3tWi E G 
R*-^*^.&X(±tDE-r-2.'£-^*-&o EGR^f?: 
a»X«DPSL&v»»^Uttftffif««Z 2 "Cli^Atf 

^*x«±«AL^*^«X3!r^*YU-S:-tao lot 

^?*rEGR^t***t4i:* iz&MJt & V v * 
Ot> bX-m&*Btit*tL#>2>Zt\z%Z>o 30 

1 0 0 3 8 ] ffifi LtzX o 1-0 1 0 !±«f+£SlT£»t 
(OUtllS-t^^Ltv^^l 1 0 KTnSft 
&ft£it?i!*K*&Z 1 C;fev»-C£5&**I! 1 0 
4SfttJ:H^<rt, BP*>£#yt£'; 7fl:U 
*>*0»£*BltLooNOxOSfe&*«:l Op.p.m ft 
f^Xli-e-tiiiTlC-t^it^T-i, ££01 Ot-^Sfl 
SftftW^Z 1 lc±5Vir^SSr0 1 0 (C7f:£*l&£ 

1 ->U:LTfcj£0f§&£|fiifc.Loc>N0x03§ 
±*£ 1 Op.p.m imjkXli*iiJ0lTt=-r* ;t* s ri 40 

[0 0 3 9] bp *>, ^mittf') yrizzivhtmm*® 
mt%& timMM.&iP&^mM i^mm s v» * & * »= 

til?jiri<>&OTiiJt<£ffi$ni^. Mtc nox 

tM*6T^*L^|§±L^v^ 50 



iff C£ 2002-13413 
[0040] cioiTi:, HBafi*Wae«i*Z 1 T*(i 

t^6Hli { f£^lf, NOxO^fi^S^T^ 

[0041] t zzxmfamfoiz&tf&mmftvMMR 
v*nmw<nifxi&mzifcit7km<o)&&i>*&<¥x*&±-t 

aastlTi-iW L 0 4«oMt&ttK J; afcf&itf^&v 1 

fts y •€■ o js a o x a« * t** w * tm$ 
uti:u ®mnm*itm&ft^t # 

■COKE** c> 99 <b *»4 J: 0 UfltOlfe^***** t * 

* ^ l3i:^t^L^V^«co^ t ^WV\ JUriftft, EP 
*>^*i t)&Mizftibi\X^2>BMt itttoSk^MiMk 

[0 0 4 2] 011 l± BPt.fia^JK^fTtoit 

izt.2>mm t ftt>tiz>m2 <vm$m.m \ t ^^lt^ 

4= 'tis, 01 1 Ki5V>T«S*l|LI±7*-fc^*OM 0 
ORfiZt**, BP*)S*ftW4r^LrJ3l9, «ttNli«r^ 
B<E»S;fLTV>*„ i/c, 01 1K33HTX (N) (4 

* 1 commmw. it its 2 nmmw&i \tv%i omx * 

^LTi3l9, Y (N) lijSl I t»2<03te 

t^2^*^Lt^. »10,l|K«itI 

«#X (N) lcgo*v>Tfr*>tu *2<Oil$E^ll5i^ 

* 1 wififM I ^-co,1tf^«(7)^ft«ffi : ii*2 <?9«# 
Y (N) U£o-^-C=fTfc>*l& 0 

[0043] bp*>, «in«>jueKai«nit i o^mmm i 

TlSa^^TtonTV^BftC^^WL^tS^ 
Bte&N«H»-C*4*10ifc#X (N) ^®x.4t,l 

ea**** 2 oaeffl^ci i u« o t mm s e£*« 
»= J: * ^flfc^fftJftio *w»-cs**w l tm 
HBIES:NOH3S-e*4»2 0*ffY (N) i<9 i fcf&< 

4 * t ae«tt**«i i o«g«« i tz t mm * 

[0 0 4 4] 01 2i4^Jt-t>-9-2 1 Offi^fcTpLT 
01 2l-^$^x4iT(C^Jrt-t>- 1 f 2 l<om^) 
tt% I liS^Jt A / F Cg U T SEfb-T h o lot ^# ; J:b 

4 0 1 3 £#flBLooai 1 <0«telS« I S^'»2 

omnmmiizisifzm&mmizv^ximMizmwir 
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[0 0 4 5] 01 3(ig*ft#L(C*4"t^7.D-y h 
1 6<0&flj£, EGRflJ|JP#2 3 EGR$, ^ 

it. RtiWffiR^'ntWft^^tTv^o HI 3(C^$^ 
Si? CStML Wf&^H 1 OM¥rMt& I "Ctix n y 

< f> * * \zt$±-£ Ltbbix. E G R M 
»#2 3C5BBJRliB*A#L7> t Ji5< 4>4i:ojiTtH2 
<*'*>^IW*-e«*Ui«**Li{>ib*i4. 01 3 

7 0^--fc> b t ZtiXtHL £B.itli y ) 10 

[0 0 4 6] t*loate^*IT*iiEGR 
1212 7 0 -t > h i: 4 *) , ^Jt^fci* #14* # I) 
'J - > 4 U - >&Mik t%2> ii\zxv y h ;u# i 6 <r> 
BKRy f EGRW«l#2 3 wra«* ? ftlJffll$ni.o 4£, 

TEGRftUfP#2 3 0BB8E*1iiEi-4w4:UJ:-3rBfl{ 

•;->ffi**Jtu«»sii4o * i <»wmn. i -c 
a < * ►> > »«*7«as e e t ftttHttttm * s #ji < 

4£KO*lTjI< 4-&o 

[0 0 4 7] 4:fc, 7-f K'J^^a^Clixn^h^ 
#1 6I4£PSS< iX-mftZiis Z. OB# ICiiE G RfMffP 
#2 3 4^:fflJ5< fCBJ#-£L<6ib*iSo ^n-; h 
1 6*^BBi£<*-CH#f-5tEtt*6J<><0*!!5*fi5rtO 

**/]"* <44it?XF>4 Ui4S«(ft**«/h« < &* 

> ym&m~&m%*w \ offimzvwii-ztztbizzn 30 

[0 0 4 8] ^MoaiK^*** 1 I 
ix^o 3 {zm-rm^-itEGR^nnii o 

/N'--b> h#t> 4 0>^--b> H^TitXf 7 

E G R$^t«^* - ? tMt J E G R$il 

(0 9 ) zmv&tz<Dr*mm<omiK&mm 1 osus 

[0 0 4 9] &2 0«*E«J&IIT-(4&5fc#fcfrto:fcTV> 

woiiiEWtti* 1 * i coiiiEfflM in* km 2 ommmm \ 

[0 0 5 0] #2 C0,l$E^«U-t?(iXD 7 h;u#l 6 14 
— «*KEV>r AB«*UflM» $*t, E G RfNfW* 2 3 <0 
HKI4R#ftWL* f «<44t^»U/jNS<$<x4o - 50 



iff HP! 2002-13413 

72 

<7)&mmt& 1 1 *c(4e g r mi^xn m l 

f& < 4 19 , £*&JfcJ±K#*ffif L jWK < * h 12 $ < 4 
Zo fcfiL, £-Bitl4R*jiffiL#£< 4c>T*>'J-> 

aasjtfcsji*. *2oaea*ii-pj±ijt*rBBs& 

[0 0 5 1 ] H 1 4 <i# 1 OjUEfltt I tCfc'taifflA&Jt 
A/F^LO^o 01 4KiSV>T, A/F=l 5. 
5, A/F=16, A/F=17, A/F=18t^S 
it-6#ffli|?:li*^S*SJt36 f 1 5. 5, 16, 17, 18 

i: 0 5ei6'pit*o 01 4 H*$ix4 J: 9 1 <0jl|£® 

* I T'ti^^Jt^'J - ^t^oTfci), 5tc»l 

ffllt I t L « < 4 4 II ttlit A / F 'J 

[0 0 5 2] En*»> 5?*ftWL* t fi<3fc4liir«S*UJ: 
4%Jft4**^* <44„ Mo T3?#JHKf L < 4 4 (2 
t*E G R**ttTS*T*16aM***lT :t#tl 
4 0 EGR**fiT**4t2S«Jttt*#<4r>), 
T0 1 4 IC^§^4 i d tCS**#L^fi< ^iicotl 
T^JtA/F*^i < SfL4» ^JtA/F* f ^# < 

4 « ! 2 tf&ftiK * ^ 14 16]± L , tafe o T T* # 4 PI 19 Jt 

* 'J - > Kf* 3t*{C^||*fe0lJ-e!43?^W L < 4 
*(CoixTSBJtA/F#±§ < Zix&o 

[0 0 5 3] S^JtS-0 1 4 fc3r*I*ffl!»Jt fc 

-r&Otc£-K*^ny h;u#l 6O§1fMSST^0l 

5 (a) \zmzix& idi-m-RnffiLRu'mmmm&N 

<omWt U7yywItf»ROM3 2|*itc|B«S*L 
, &m.it Z 0 1 4 tc^-t 1 «^*RJt t + 4 O UdZ- 
»iEGR«l»#2 3<D§1iM;£SE^01 5 (B) tc 

7 -/(o^T^ieiROMs 2 rtuiais.?n.Tv^o 

[0 0 5 4] 016 JiflZHSR*, !P*»«e*<0«*^ftH 

± 4 iPii o^Ti^f *> ft 4 1 § o I *^«SJt * m t x t» 

■So 4 ±5, 01 6 (Cii(/^TA/F= 2 4 , A/F=3 
5, A/F = 4 5, A/F = 6 OXmZttZ&ttimi*: 
*3m&B&2 4, 3 5, 4 5, 6 0 ^^Ltv>4o ^ 
$Ut * - <n 1 H^BJt ttiffl (C£-^4 >C n y h l 
6 Og 1f MJg ST ^01 7 (A) tc^SitiidJ^R* 

ROM 3 2l*IlCI5«$tLT*Jl9, ^»Jt4rwOI«^ 
Jt fc -t * © K&R 4 E G R Mffl # 2 3 O § «HflE S E j&* 

017 (b) tc^^jtai^ns^ftflfLaofftHiate 

ftNOHSct Ltvy^fffftROMS 2|*IH|S1« 

[0 0 5 5] C *j LT, 2f:HiS0lJ<OT'^ — if;l/X> 
T-14, T^-t;U^^^4 OO^^i^lLS^ItMlHlls 

^tiioV^T, T^-t:;i/^^;u4 0 OKfAji^SLXl^li 
MHJ^Nt^aS^i, 01 5X1401 71:^7 7 7' 
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IZ 4 o XX o v y 1 6 SLKE G R#O^SSU«^H 

Jl!j£ft4o 

[0 0 5 6] HI 8 (±**ttWIO«HR^t»««:^1-¥ 
ffiHT-*i9, 111 9(i-f-o«Kiat?*4o *SMRUKt*lE 
It tt, }j^-7-*^Kl 7«5T««C»«*1 8*^L 
T«M*$ftfc«J»«7 1 NOxRKI5cMttiMI7 

ot, NOx^s£S7ctt<«^g7 oo— ^iffl t laj^ep 7 
i ti^m.-tz>m-wm.U7 2 at, NOxiaastxtt 
*S*7 ooffe:fir«i«jft»7 i i:*»«*-4*-*ai 

»72bt, {Oftffi 7 1 OTaEfflO$MK»tt 73i^ 

iKlfi-«C tSrWii&i-f 4##7 1 aS-MLtv^„ 
#1£7 1 all, ft57?fiX-?Xli7t7^-? 
fCioT»*ft4. ##7 1 aO-^OJgBfftHU 
i3V^T, «J»«7 1 rtO±atffl***-»i»»7 2 a tig 
9$ ft* t 7 1 rt«?T««* , *-*«B» 7 2 

bfcitilSft, 01 8 {Crfeep-CTn-fi: -5 

fc, NOx®KSTCftl!i«^g7 0O-*i^5>W^ 

[0 0 5 7] 02 0(i> #fr7 1 a^flb^OJiBf 

l*30±*«**»-«aES6 7 2 b i:*«Sft4fc#KSHfc 
ffi 7 1 l*30TSMItf*#-«tt» 7 2a fcil&Sft, flf^ 
2f*(4, 02 0 t;^e|)-C*^-t J: 5 NOxH&j&ifTcg* 
lit 7 0 OffcfrBri^— :£B^»lLft4o Lt, # 
*7 1atfllDM4;ti:J:ot, NOxK^ilTcto 
tit 7 0^jj£A-f*fl^*"^O*lPlS:ifie-t*wt^ 
NOx«*»7CO*«t§6tt7 OOSfjKJt 

t «MCTim t * ifiis-r * - 1 imut t & * . 

[0 0 5 8] 02 1 KNOxiRjfc»xSM»ilE«7 0<Oi 
jiSr^-To £45, 02 ltc&^T, (A) liNOxD^jg 
»7cJtt*t§S«7 OOjEBH'?*'?, (B) (i1IWfflfW0 

«J6t7 0li, *RiEWJB«**L, 01*. If, 3-/5 
LTV>5. RS-f *~O«0«|^|6]2g|ffltCi5V^T, &5 

±»lffiiJ-CBfl£ft4 0 ;Ht, R«1"*-oco«^ 

vtmiiss5 1 vtmrxit, 021 (b) tc^en 
x*mi- z 1 1-, £>-rnss 5 4 srjii@-r*o &wsss 540 
mm$m±.s &t>\ «f i l < \z&mm. 5 4 rtomssB 

±IZ i>7)V$ i-*ii)»m UTJilTCKMtiN OxRJR 
[0 0 5 9] RRttS 4 Kffl#$-*fcNOxRJD«iJM\ * 



(8) «fM 2002-13413 

a, A*v')ACa(?)J;Ti7il'* l J y > 9 > L 

a , ^ybV->AY<9J:i &#±P> b MttiXtz'J?* < 

BsB-tJ* * <0BS* fc^ffl L XBM L T v » * (4 M# & 
H tfV-xnt §H(4NOxri%iRL, ^^it^Sift 
£**Jt;X. tt V 7 *■ tc & * 1 L tz N Ox * ft mi" * N 
OxOiSKaJf^ffl^rff 1. 
10 [0 0 6 0] C:ON0x^JR^JI4*^(CN0xOTOffi^ 

fM(40 2 2 :c^-tiT&>#-XAT^f:bft-Cv>*<{> 
(0t#x.e5ft^> o tf-X-MC-P^TNOxBS 
jK«7cfi*^g«5FiM±{ce#P t iilWV) •t'AB a 

[0061] fiia«s*Ro f #a*R*^#*>f>-f, ^BJt 

^ c f 3 C0^(SKI4iS< , Ccot#lCi40 2 2 (A) 
?ft* J: -7 lCiftt>Ig^O2^02-Xt40 2 -c0f^-eS^ 
P t W$ffii:#ft4, — lAS^^fWNOli 
fi^P t C0*M±^0 2 -XI4 0 2 - tRSL, NOat^ 
-2) (2NO + O2- 2 NOa) . ^v>t4S?it/;N02 
<0-S|5(4 SiPt ±.X~mt 2 ftoo^TO |*I tC^flZ S ft 
■CSft;f;-5ABaOt^LM^i2 2 (A) IC^ 

<? ft * «t * > n os-vBxmmftizim-t 

*o -<0J; •) U LTNOx/4*NOxi&l|WJfi{;i&lRSft 
30 * 0 iSe#H»o»*aiK**Wv»R») e&p t <n%MX 
N O 2 5 ft , [ft JRM O N 0 x [RJDHie* D 1 4 v » 

IS 1) , N O 2 **BRJ|X?PJ t: % J|X $ ft tr?gK 1" * > N O 3 - 

* J *.St:$ft*o 

[0 0 6 2] i£«*H*Offi«Jt* , V »fC8ft 

02O^.EKfi**{B:T-f 4 0 N 02<O^JSS:fi^ i ftTi"4 t K 
foWHtttfa (NOs— NO2) »i< UKWI 

I*) OiSSS -i >N03~^ f N02 0^-e^JR?HJ*> <b WLih $ 
ft* 0 :<Oi #NOx«RJ|XSiJ^<baftS$ft^NOxa0 2 
40 2 (B) tr^$ft4*9 tcJS#&B$t t H::'&Sft4HC 
Sf f CO^i:Hl&LTjt7C-ti:Li6'bft4o COJ:t{:L 
-C6&P tO^B±ICN027i t ^flEL^<i4fcKJR5SiJ 

f> b ^ t n 02 tmm ?ft 4 o lotiMi 
^w^att^'; ?fi;?jxs ts^B^o *>tcNOx® 

J|X#J*> <b N Ox *%ai $ ft> U>tl <DS£iti ? ft7t N Ox 
tfMyt 2 ft 4 7t *t) tc^if (Z N Ox xWfcffi ^ ft* ^ 1 14 

[0 0 6 3] «rU, dO»# N ia«*H$t<0^**lk4:a 
ffe^Mit CLTtNOx VOBM *»<bN0x* t «ctfl$ft4o 
50 L^L^* f "b, C<7)i*-^(CI4NOx^.JRSlJ*^NOx^» 
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£g+4o 

[0 0 6 4] ti^.T»NOxP^JR9J<7)NOx®J|X^tl(-ii 
Btg^& 19 , NOx©JRSiJcONOx^iiXt6*^fDt*m 
ICN Ox n#lR#J ^ <b N Ox £ 2fc # $ 4 '£-K^£> 4 - 1" & 
^•t,, NOxPl^Jl7Ctt^S7 0UtRiR$^-C^4N 
Oxi^NOx»sgnT^a:t;3i1-^JiJimi:, NOxSrffiai 

<7?N0xl:*}i^1-^£-^^^ o ^CT^iftflJ-eti 70 
fiia^^Tt>^T^^,B#(7)#f5:P#r B ^ I9 <7)N OxP&JlX 
iA^S^WLS^W^IIellEiScNOIIimt LT0 2 3 
(A) lZ7F?£o%^'y-7<7)fcX°^i£>$i?)Xt3&s 

^^SLSWKIl^NOrit.!: LTH2 3 

^^.ttBf^^'^NOx^JRfiA, Bimn-tb^tiz 

ioTNOx R5^S7cfi*«^S I* ? ttr v » 4 N 0 x £ 

■CV»S4:*O#tii«FW^fc*?<0N0xiRJR*Ali, fc *. 20 

4 A,, i&mti&tittf') •7^^JtT*1ft>^L4B#(Cl±N0x 

mmm x~ it z. <n> n o x irjr***^ *56 * & ti fc * 

6 x. b# \z n o x « wMftwrnw. * 4 £ <6 K , 

i K J: 0 , N Ox!ftKjt7C§fett&tt 7 0 <0i£# 

7 + 4 4 t-OBf n (fi'fc£H«<D£«Jt**/h $ v>(5 f$g 
<&4) /fit-o*t!i4-«#1-4J:-9 50 
[0 0 6 5 J tZ?>X\ rt«*HO«ftUJ±se»***4 

trCiJi), ««URLTS0x*»±*Six4o SOxli, 
NOx«R®5«7Cte^S7 0^NOx4:R|«4^*-XA 

fi««H5t*'; vf-S*»Jti: 
xfR»a7ctt«t*«*>f>ikaiSitJt< , (Rift***!** (i 
it SPf 4 o N Ox i&KS%tt*!t11^ «>*BWtX 

a«)iuiT«rtt*«i*iR-c* »> > n ox®MM7immmw: 

iztsv&mw&ommMWWlia-ttiix soxfe 
#t^-t4) , WB^o<W!rS&*rt , i)fel> U 40 

JiKli, ^:<NOxSr«RJR-t-4C:t3i J T'#i<iSr4o 
[0 0 6 6] tot, ^HiSCTT-li, H2 4 U^+ft— 

7D-fi- K;J:oTNOx^jS7c;ft4^S7 0<o 

5 0x«f^ ffiStl. J: ? U^ot^So *7D-fir 
-Hi, WfcWHIIfcUlfc ft-f, X7-?"fl 

0 ik*s^t\ soxaaoEia^sftiaawFjis-e* 

4^S^* f *UKIf$tL4o i«>fl»fKli, iili 

(CiiL^i t«rflJffl1-4C: t^T-§4 0 itu&CQf? 
^SUiJuT, NOx(R*a7cM!*liHlOS^±SlEffll 50 



2002-13413 

7(5 

*o«t&w R^Bcta $ jxfcN ox <^a7c^bu-Kffl $ a 

4 7ti6 K, N Ox RKSxMflUKSOT%«i *>2&«SJtl± 

s^n#w*ttffl-f nif , s oxis^oEiaWFjw^JiflfTT 
l x v » 4 1 , n^nm u a tt 4 n ox ©irs^h^ic 

(±^^<^oT^l9,S^.B#P^75 J ®<^4/c*6t 5 *4 0 
[0067] 1 Hi5(t4flja}f* J S^$^4 

B#(C(±^<7)4 4»7-T4tS s \ #^$^4B#lzii^x7 7° 
1 0 2 Kit*, j&ftHtttKft 7 4 i o T^#75 s fit^§ 
^14 o i <OB#{zftia^-4 f Hi& 3 ire v»*l»K Ji*«tta 
«ib(i y - > t fiM^^ + UttJtttW^ < 
* f -t4 jtrv»4 J: o i:Lt, BM&iMSZixx i N Ox 
itjKjt7cftl!li^« 7 0 oiSlggBS^IifS* tUV-> 
S«SJti:Sit4. ^Ht> NOx©K«7C»«SS7 

fir v»*»ft»«K i orA»t:«*tH»t 
[0 0 6 8] H2 5li, ^<7>i 9 4»<7>^{CJ:4N 

oxmm&7tmmmm.<o&wff)&mmtt:7f;-i-mx-$> 

?t* it a* Aff U iSK±# L T v » 4 o jAtt li ««R XTjk-T 
?S*<7Dl^<7)#Sr>ajK?r^ 0 > - *fiSHli ,SSt 

^i-^-gpia«^ii:f*<o^->as*^LTv^4o 

a*, nwt a nsr> i±tt*» u»a ? tt 4 t« tt xh 4 o 
[o o 6 9] mmzii.t.2mwiz£ox, zoxd^No 

x fUKSxMttltKOJKIOTM fJ iS S iifttf , fiP^A P 

4 d ta*-e# 4o S 0x^#OjfT'*4i£Seta(±^^ 
»R-C*4* t , NOx«iKaBc*HEi811*«6 0 0* Cfi 

f-3a»Jti:LT«*aiflE*fiTS**ifcUJ:l), SO 
x t LTfflttti $-tir4 -1 1 a ? T*# 4 0 Vt-^X-, SOxt*?) 

N0xi»iKiSx:tt!^fi^ff^ft6 0 0° C 

[0070] *7D-ft- hm 0 3C 

let 4 i 9 CioTV^ 0 lOf-K^HIBIIi, m*. 

tmxamz &^xm%.w<vmmmM % l x & 
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1rz>ix~<?>t%m 4 ij^fc< t ii^ftrnx-hho 

X, ##7 1 ztfty*)fex.bixtzm-i±, NOxMl 

7tmMMm.<oumxnm, -fit)*,, zixt-wmuu 
lMrifiLfci:|BM*K, fetcwaict-r*. 

[ 0 0 7 1 ] H*J»)Jft*.*JE«t"C 

•£ Sit 4 „ L3j»Lft* f ib, Xr7 7*l 0 4t:^ ;o 
v>T, NOx^«7C«iK^fiOiajSTF* f 6 0 0° C 

OWfroSJ 0 mx. *• & I? ill" J: i \z % o X v> 

gT^»2|-^ ? «#&^ C t fc 4 '9 , N OxQUftlTctttt 

& 0 iCI-CC0N0x®.SEjt7E)i*^eofiRTFt4, N 

J x c, £x cofift fc&aj l r , ztib <n¥#iimmx lift© 

[0 0 7 2 ] £ o LTNOxlSK5S7E«!^a36 f 6 0 0 
° Ci:#?-i&Sft*Uf> A-r-vfl 0 4 tciJlt4*iJ»f«i# 

mmm *) # < o«fl-*Hfe»* *u n ox«uki7cm& 

It® 7 0OJS«StH5R*tt*i: LT38fc£«ifc, XI4» 
i L< 14 "J y+^mitt-tZo ttHZH*), NOxiSK 
«5c))t«t«*5*»'9 S OxntiLtH&Vt&ZiX* i<0 S Ox (4 
SxMJft^o >k^ % X\ Xf 77"1 0 6U45H-C, N 30 
OxWMMTtimmittoMXTFW? 0 0° C*8x.fc 

j££ti6 0 0° CSraAfcaft-C**^:*^, -OfJffif 

liS^s^-rxr 7 7*i o 7 tcjitfo noxi& 

««x»«£1I<D»KTFl±, NOxRKSTcttttM 
Wit. If, $mxnM. >p*», *MCfflP««5v»rii*»«) 

[0 0 7 3 ] Xf-jyi 0 7T*t4, *-^^fB^(C# 
#7 1 a £^'9}fc;i, NOxlRgn%lklHt1E7 0 

Wxlfgfcf^fca. •iT-f&.ii:^ •), NOx«UBi 

Ox^^ffiPSE^^v^Tfft/P^gni ? t LTv>4 
iO#MsfflP«U4SMjvAP«S£: LT«*WHM&* 
ft* dOSOx*®iKWBJt-«7C^'fb1-'5>^t 
*»-C*4o :Ur> N0x«K»7Cl)tflt««^ft:OS 50 
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O x ft* * 4tB# M "C5ST 1" * - t ** t 5 ^ * . 
[0 0 7 4] 0 9{Ci3V^r> 

If, »-S«W7 2 aSWf»-»tt»7 2bWl«X 

1 S-^'A 2 3i J l5(f^L^^S5!'^ 3 " i t ; 'Jlflf$^-5.<» 1***5 
*>, N OxftKSxMttKIt 7 0O#ftJb*««>£*lfc 

4, CO«Bfji*1*)t$it4l*UI4> HCfOljE»Jf4 t 
S 0xO«5cilHfcfc«Jfl $ fttv>4^: t Xtb '9 , i-Sr 
SOx**H«tt3tTLfcCt fcftio fit, # 
f) ^x/wi[f*-CI4, ^Tatffl<0«g«Sltl4 "J 7 

«r, Xl±> ##OSl9*x*MLTf< LT*feSlJ* 
t^lt^tfiLK t*>^.^ ^-r »ri 0 9 (risit 

TEBtP^J t * o ^:B#l; S Ox tt»E«j&*3fe7 L k L T t 

[0 0 7 5] Z<7)#\Wi)*it%.2tiZ>mM±, Xf7 7-1 
1 0 «Cfiv»T«l*tt»«:#ll:i-* i&K#fl"0*J»)ft*. 
*fltjh-t***, S3c?^*NFt-li, -iriEO^-fyyi 0 
5 fljaii'i <9iIS*L*o L^L*^"b, icoSO 

NOx?R»a7C»«**oaU676«7 0 0* CtliJi 

^i;tiiu, e^p t ^mmmtf-s > * y > 

f77'l 0 6 lcistt^fiJBJf34 r -*^§^*B#|c(i, Xtv 
fl 0 8l:J5v^ #^0«>i9^x.^4 I lJi1--2.4 9i;* 
9tv>4„ f)&x.*.lbl4, S0x^*@mB#ra 

4r®ft$-a-*wti:*-S^*!)l-, WizEL^i ^ (r, SO 
xfe#@«co*7^i5:^B#Pfl^ftffl1-^^ni±, 

[0 0 7 6] $7n-f + - KciiV^T, NOx«RS£jS 
xWIIS»#i§ Uf7 7'l 0 2) S^'SOxiitbjf 

7c (xfyT-ios) izmmm^mm^xoxmrnm 

4 9 IC L/tA s , m^LTt 4 9 l;, ftflUBMttK 
14, ^^X + fCHCaVCO^oaxftK^JtRW^ 

<*ifi*fc*t:, «*Wt»Kftir, 02 
r-ii »; - >ffll8Jfc«>fta«*tt#afc1-4 i?cu ^ 
r 7 7* 1 0 5 T-ii 'J y j-^MftXVl&i&mmigklM't & 

*fT«-«S*f**frr* 4 T IC LTtfiK. 

[0 0 7 7] *JllWU*v»T, MmftlMISttlDtttt 
7 1 <75±iJ£ffliCieft$^, #*4«J«3mx.S- tt:4 
19, *-Oj»R«»«Ell'CNOx*»jBBill«t*l«7 0 
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19 

mm 7 2 a X<± 7 2 b ft<0^»O-8|5li, *M*C0$J f) & 

a*rt=SMia»7 3-M#tti£ft.2>-k -ft£ 

Hfjh-faJtfcKli, »-«^§r>7 2 a 7 

l- ict, 19 $ x. ft (c#*U:SMI tio 

Tv»4*«»rt*itK*fl-*fMM"* i 7 Ui-ftlf, S 0 
xttSiaaofc^o^^*** 4 * '9 ffi*-*-* c: k **t- 

£ i> 0 10 

[0 0 7 8] tz.?>x\ *%MW<7>7'<< --tf;ui> v* > 
li, mi a L J: -5 Kffia*** t tZWV&tX 

Jt^W#<^<-r^#iU'- h ft 4 0 

[0 0 7 9] *NOx©iSgjg7C))*j»SS7 0(±«ri£L^: 
^CD/N'if -f Hi, R5S5 4W|ffl?L<7)*#§^J:t 20 

US 5 4W#^Ji«llSE®±£y f RIIt 

5 4[*i(7)$a?LSH±(- : (fi^L-rii*$^-z>o ^o«to 

*NOx®Kjt7r:S*«^fi7 Oli, &RHE5 4 Sr^ 

HLftttftlf, N0x«fE«7C««t*«li, *J*-»V 
5 3 i««SUtiv>. 

[0 0 8 0] lHTi*?il!t/<f^aV-H±, 50 
ftLUSilWf, NOxK»«5c««E««7 0C«* 

SHU^ttii, Sot, *N0x«lE»x«« 
*HO*BI«UJi, fflflJSffi-t, »4 L<t±8B?L 

[0 0 8 1] rate**ftffl3Wt(i, rS1tK^^ffiih1-^» 
iti:iot^f^aV-h officii: fclEjft 4 tOT 
«P*L<(±, fflHUia«l»5(f*q¥tti-*i:»*4: 
^2 s ^-c : -^^r«^fL^oJgBoK*ift*#^g:Ti-^ t 40 

[0082] ft&mmmt ixa, »# % a#p ta«ffl 

v»<bitTiS»K ©teRSSftHHW fc LTA'J -7AK, 
'J^ANa, 'Jf 'JAL i , -t v "7 A C s , ;U tf ->* A 
RbOJ:H7WJ^I, A')WBa, **v7A 
Ca, Xhn>f ^ASr»)J:^ J ;7Jl'* l J±«^ 

9 > ? > l a , * ? h y * a y«> J: ? fc#±SL aifii 

[0 0 8 3] fcfc, «tt»*&tb#Ji: Lr 

»i, *;Uv^ACa £») 4^*>-ft1ilRlOlB!v»7^*y 50 
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&ffiX(±r;i-* ';±«&jk, ip^*'J-)ak, 'jf-->A 

L i , -b v <y A C s , ;Hfy') AR b, M'^ABa, 
X h n /f>)AS r 3rffl^>4 i i* J ft? 4 Lv> 0 
[0 0 8 4] ;«J:i i»1±»*ttttlflij*ffli*i- 

4 N Ox iRftSTcttftgES O BBCioT, $ ft fc 
/N'-r^f *a V- htffDXi lcK-ft:l^*$ft*74MCO^ 

t, &4p t aof* >; fAKc^iflittotBWt 
4„ r;w*'j^«, 7A-* ';±»&jr, * 

flMB* J fir*>ft4o 
[0 0 8 5] -rV ~tf ;W J- > v > T*(±ii'»^ilfiJ<7) 4 

*A,-C^4 0 BP*,, tfiS5*t£rtfc:0M&$ ft*: 

^fc*».fcOifc**HKsy*©^Jfcfcffc1-4 ceo 
gg^itli'J ->fc&oTv>4 0 i£, ««mi*)TiiN0 
**Sfe£-T 4 <r> X~m% iTX + l± N 0 iiiTV^. f 
fc» «fl-«f»=li-f S^#iftTi3l9, ;<o-ft^s 

oxirs o 2 **^^$^» , ^**NOxlR*»xl)J!«t*ll 

[0 0 8 61112 6 (A) RZ? (B) (±N0x©iga5c 

Mttnc 7 o oris it * tm ■trx&temv&Km * 

«*fti:*LTV>4, 126 (A) (B) (C 

H^X 6 0(±S^P t oe^-^^LTiot), 6 Hi*'; 
■7 A K Sr^t?v»4jS14»3|fScm?fflS:^ LTV»*. 

[0 0 8 7] ±i£Ltz X o HS^**^*{CJi#S<oa*iJ 
***** 4 ft T v» 4 CO * S N Ox iRKSxMjK 

*«OBI*0»^^ttttffirtU«))*i-4i:^ 112 6 

(A) tc^$ft4 J: 9 (C-ft^K#0 2 * ? 02-X(i0 2 - 

NOiie^p t«>*ia±t > 02-xiio2-kEi&u no 

2t^4 (2 NO + O2- 2 NO2) o ->;v^-e^$ft7t 
N0 2 co-g|5lie^P t±-eBtfb#tLooett»*«ctt 
^J6 1 rt(C©)R$ft, * ']^AKig-&LiA s t)@2 6 
(A) tc^§ft4 <t 1 tciSK^^^NOs-o^-c-ffittK 
*ikffiaij6 lrtuitttu ^'^aknos^m 

[0 0 8 8] ±iEL^i t »=»ttl^ + KI*S0 

2fe*4ftTi5t9, C1C0S02 tNO t|S|«i^ *-XA 
(:J;oTrSttm^*!tffiSiJ6 l rtuRttStiio BP*>, ± 
ilL/cio {cK^02^02-xiio 2 -<7)^r-e&p t o 

S®-e02-Xli0 2 - tRlc-LTS 03 tiS. ^v^t"^. 
S$ix/:S 03<0-ffl5(4S^P t ±T?3EUBMk3;h.oo 
fSliSl^lftai^i 6 1 ft tziRJR $ ft, * U A K k IS-fr L 
**»ib*»^ * > S 0^-O^Tigflf tt«tttt#J 6 1 |*i 
^tfctfcL, «E^* V -7 A K2S 04 Sr^SE-fio C<0J:-9 
ULTffitt»*JjcflJ»«t6 1 [*]l-li5BBI* '; "7 AKNO 
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[0 0 S 9] %\%.1S7.*?<Ot*T 4 V- Hi, 12 6 

(B) i:fe^t6 2f^?itl.±ot:, NOxykMMjt 

fiT-r* t»*a*ojisv>flHtaMfijciB*i6 i rttow 

j^fy-Y^U- h 6 2 tSttlSSil&tiijWe 1 tO^gftfe 

Eici6](tT#sjti t tn. -to***, ffittfft*«cm 

$|J6 1 |*IHB^?tLTV^5g^* 'J ^ AKN037i ? A U 70 
■>AKfcKfOtNOt(:*)S?Ji, K*0*^*7--f * 
iU- h 6 2 trS14B£«i!ta3^J6 1 iOSMlBCH* 
v\ NOj5**Stt«*ttffi#j6 l*'?>^-»t=18caSii4o 
l^*St til $ ft* N O tiT^ffi <0 6 # P t ±X. i3 v> TB* 

[0 0 9 0] iOt#8Ht»3(ftta#J6 lrtt=3g 

^S^Tv^iSffi* 'J^AKzSO^* 'J^AKtSf 
OtSOztC^Of^ti, Kf0^f^il/-h6 
2 fci&tefflBlSi&ffl»j6 1 fcOftttBUfajK*, SOz* s 

Sixfc S02l±T»£ffi!l<Ofi&P t±Uisv»TBHb$*L> 
WW'etttt^Hl*! 6 lrttcfRJ|XSir4o fit, 
'J^AKzSOalt ^SefbLTv* 51$:* '9^ 

A KN 03 (Cjfc-tTi&teBBiefcifta LISv^o 
[0 0 9 1 ] — /n'tM dfi V- h 6 2 tffi14IS^te 

/<-r* h 6 2 tf&'ttK^4fcai^i6 1 tn&mm 30 

tOAWf-f+al'- h 6 2 IZ&fctitXv-'i Z-a-l' 
- h 6 2 tt^a^ft+frOfflH^m^fcifc 

so27i*®j|x$n4B#ic<>i!tai$tt* 6 f&*>*>, nox 

$J 6 1 fiUii^TWffiK * > NOs-Olfttt* *> CO 

aU-F62 l±iWS14SE*l- -t •sTtK'fb-^L^'btl. 40 
&<> itz, Z<D£ 7 (CN0x«RSE«7C)te<i^«7 0 ORS 
jK±(C#*Lfe/'t7 L -f h 6 2 lir&14S£3£OK<fc 

oT^b^Lft'btL&^.Itl.'b^T -f+al/- b 6 2(4 
Vffi. if* + Ogf (C J: o X t Hfcfb* L <6 f> ft £ 0 

[0092] t;^f&#pt a^isitsisftw*] 6 1 

14 N Ox«£Xxttiiig1l0i&ft4*tt < 4 4 « t'i&ttfb 
fSOTWHIi USteB*jlSjJfctfi*ij6 l>«>ttttS 
ft 4 Sttl£5!t 0 CO* l± N Ox iR/KjSxftfe&gSE <0fiS# s 
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i, ^oTN0x^Kit7C«*«^S±i:i3V^-cmfiB#ffi 

*w ig &SHbft£TOtKtHF * I* n o x mm Mjctmrn 

[0 0 9 3 ] 127 0*Ut(*JiU)bl*N£ fj 

LTiJ 0 „ IH 2 7UUv»r*)*JiNOx«iK*7cftl!«« 
ecOiSRTF^^LTv^o H2 7li#&B#H£ 

li&tLmro, tifc*., i # £ £ 19 cogfcfbli:* °T 
ft«*fc^*G*^LTv»4jJ»£OJMiR#Hi: LTIi, 1 
55\ 1 0^ffiJfc<0WPlBI*ffffl-t4C4:**-C#4o «x. 

ii\ wwtLTi o»im^tzm^izitmamm^ 

tz 19 OflKbJfc* flTffiae^f* G it 1 0 tz 19 <0$fb 
Oxl£ttjl7Ejifett£iE 7 0 iCJsv'Tittl^Bifc '9 K 

i t & < »fkiss{*Tirii6*»ffci!fe*nr(i6i»te 
170 oias* ? iS < 4 « fii^-f & o 

[0 0 9 4] $T> ^ffi«FWS«J iZ®i&mfrbVmZii 

h /n't- ^ * a u - h cos *&mwti& im t ffc-r « t z 

19 039tf bR£WttlK&?> G J: *) t v» t § , 
lil0»St!) co^tB»a^*M75 ? 1 0 a^s ») co^f b 
lfc*^riMWT-JiG i *) i>'J?%^t£. EP*.EI 2- 7 con 
it I T-l±«^^t3jMS£ft7^TC0/N--7M ^ri U- h 
Ox^sKiSTCfeC^fi 7 0±lc*3V»Tff^«-f6-r4 

[0 0 9 5] itUCttU SfaHRe^iMATtt^tBft*!"! 
ftlRtt^iGJ: H^'i:^ EP*»0 2 7C0^itllT*li 

■AWS-ls-C^ho H2 8 (A) - (C) itZ<D£i%m 

[0 0 9 6] fiP*>, ^Tco^^-r-f *al/- h£®Hb1-£ 
i-(i?Stt^l:^SLTv^*#(Ci±|12 8 (A) 

3 ^al/-h62 ^ettKSRifcai*] 6 1 

±l:ft*f4t^f-f*aV-h 6 2 CO— SP(0^*^b 

?2i, +»u*^bsixi*»-3 7t/t^^*ai' - HB»* f 
n o x enmm Ttmmm <n m%±.mmm±. um?-r * . 

f> t ffi-fb $ 2i 4' ^ o ^ f -f # * u - h S5»*«^$C 
±affiJiU»9U, *0«*B2 8 (B) CtP^^^J: 

[0 0 9 7] iOid£5£^-r-r*J.U-ha5#6 3 

JHfilW^f^al/- b§r>»6 3 UicTS^ 
Ixitfi&PtKiiNO, S0 2 <Og5fbft9iaO f ?&tt 
K9Stttt»6 1 Ci4rg14K#cofetii^ffl7JWJ$ii 
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V- bgT>55-6 3 SrSStft^-** C t^T§-i,34 J , HI 2 8 
(C) K/T^t* J; ^ tcJSS^-r-f hSC^6 3 

<75±lCglJ<73M'7 i -f U- h 6 4 **^»<b^tlftflli- 

it 4il — Hi, S^P t ^rSttBSStifctiiSiJ^ 
ht^oTi rS14&3?i- i o rSefb ti 

fcl^o iSotCWAf ^jx h 6 4 _t Kg HSU CO'* 
r-f *aU- h*»**»fe^t**+*. BP*>, jfttUtt 

10 0 9 8] CO J: 7 2 7WH*£l -eii/^-f *a 

&i ifi±/^f < * =. u - h **n 0xps^ii7cfi*«^a± 

U«««Uiftai-4. Set, SMtitftB?*MfcRM:R 
iTTUStStttf-iG i: ORft^Wt I tc-tiiif, N OxB£ 

Il7C*i«l±^<f'f*al'- H*>JJt»*l*lt+ 

0 U33lt&i#&*";*.atcDEJi(i£:< tfcrv>wlift 

< l r «h w tB^i&T *• ft/Ml k *t»i- * c t a*r £ 

[0 0 9 9] *HtttajT-I±, ffKEcom^f-ftlJ^J-- ? h 3 
0i:l 91112 9 i:ft»-7o-f + - ht:^ot#ff 
7 1 aOMil»4*ftl, NOxiR*»xl!t*»*^ 

7 7 , 2 o i t=*v»r* ^twwjfeiTEfiaitifcAji'jrias 

it, Xf?72 0 2 tCfc^T, CO^fSESt«»'(tA7{i ? 
KSEj&ff EM A s Kit L 1i&B*imKZ n&o £ ofl 

0 3 KitA-T^f SESIStit'lt A £ 0 1= 
'H7 h L£f£, *t y -72 0 4 KiS^T, #1*7 1 a 
* - o co JS Hr fift <0 — * «b flll^ttJ '9 #l x £ . -f & fc> 
*> , N Ox (R*Jl7E*«««0»«±a« t JWCT8MI 

[o i o o] 113 oii, n otwm&jtf&MMm.nmm. 

5 4 ^te*»flSBI-e*4. SWjWKJejfelrJEJiA s £t£ 
frtaWt-ti, 02 7<0lIi*IIT-C0,lte* f *tt^n^>C: 
ti*><9, 1130 (A) Kte^T-jjrf Jdic, SMC*** 

- h zffimmm l, fsttKXtttiunc <t 9 *fbi$*i-.& 



(13) ttH 2002-13413 

h r-<± , i am a 1 ^ ±j v » r n o x mm&7ttemgiW.<r>ffi 

%±.%LW t » MCT8MI t ri'iSte MU, ft (c J: ij , ffi 
(i, S e,(c^'f *i u- hTS'Jtmf i>c t tifc < , - 

icier, 03 0 (B) o U, 

[0 10 1] -eitici 19, W4MtSiifc*< o^-f + 

fifip 5 ■e-fcStt»*&ia#j t iK&tt dsn* l -cK-fbr** 
tt»*ttu#j*ffl#S'** itt »s^*r- *a u- 

S 5 4 coffi^<7?3f -T4*>*>, afttcuv>r^«' 

m^bfomztitzmiimmn-mii. vm.#xt&\z.T 
mm u , tH4c oiaciiTtiaskun 

30 [0 10 2] tit)*., M*U*Jtt4-*0**ffiO» 

<0Ji*®tc9^ o f-^ 4tjiV- hoKfb&itc-ffifflSit*: 
» "9 OStt****^3!r^ X o TPJJRf -& o *tllZi 
19, ##«0«Ji9l&x.B#*.(Ci5V^T, FBSO-*co»*® 

*$tL, ^@0^vj£*-et-, *.i>sff)tcOB#K75**itlf, 
iOMT*+^tc®<tl%*^rt6-C-*)4o CUT, /<-r* 
*a V^- h^>»*U»-J«*lBit*-J||*iBt SrSSU 

urt-*— <o»*m-c/<T--f vim 

BE*U#fiJi: 44^i6tc, NOx(RiSaxf*tt&1lU(i 
Tctt^gcoifti 19 ifiSitsik^ii., 

50 [0 10 3] !(C7D-ft- HciJV^T, ##«0iB <9 
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fcxli, Rjfc*frIEI**fKfT$ iTCioTJiO, NO 
4 0 i£> -f+ii/- >«9t*Mi:'< 

SHI: .tot, ##tf>#J 19 &x.B$.ft-CN OxiS^jfTctt; 
JMULSottLTt, Oftit itixtf , 

ixtfiSJ?. tflUMMb s ft * a ffl*o«i?Lrt 

t*NOx«Utit%|)tt^a*fctttH£*t«£ t fcft4 

*«, n ox«*»x«aK*itosMwftiji**s 4 o 

■C*TO*fi 1 JC».«#t-^x-&itJi*<, ±fc, NOx 

f -f * a \y - Y omtikir t ft * „ 
[0 10 4] LT, K£**TlEJifcU*M*«:SJi9» 
X.*l(4\ NOxKia7CM^f^fW { T^al' 

- hwmstt&z tzmnizffik-t 2, zt 2>o z 

fllx.!*, KJg^Bftfc LTt^jeJW 

[0 10 5] tfc, NOx»iK«xtt*iS«±.(-5!iax 
OTMt+aX"?^ h*UJ&CTNOxift]»t5c 
($*«i£S 7 0 QlMtJtaM t HftTSfl t oSE**±# 

LttA^o JM*tf>K(4, NOx«lS£j67CteJi^fi7 0 

1"ft;b*>. l£-«gc^7 2 a (IH 
1 8#?B)' flWSMRE**, »-««»7 2 a(CBEM£ 

7 2b (HI 8#BB) rtOjW^LESt, »-«tt«57 2 
b lCfift£*ufcE#-b ioTftW U £tlS><Oj# 

72a Rvm-mmn 72b on-rt^M^ 
±stiH t * o r v » r t see o ±# * *e« ^rtfe t -r 4 tz t> 

t (i , 1RH JMER**«5*tt & »tt 3 ft* SttWT * 
E7Ji:J:cttffkt^^<6i:, "f^iU - h<75lt 

[0 10 6] 4fc, £ COMETH; t , «x.«f, NOx 
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KteMWT t ft o jfcB**, N Ox «K«7cMIKttfll±U 
*>Z>W$t<r>>*7- -r 4 j. V- h^itflt LTv>4fc LT, # 

ii^MMS.<r>m^.mmizio^X. fir holft 

3& { &Tlr2>ZtZmmLX, #fl:i«i))6i4J:ii: 
Lt4Ii>, ^coi^lc, /n't- -f 4 a. u- hcottfS^ii: 
»WUJpJBrLT#fl:t«)ijftx.4w4:tcj: D , SfcCit 
* U It BQ tt 73 «0 ft ffiT * iftit 1" 4 C t * ? -C- § * o 
;o [0107] ifc, ^So^x 4a f-coittff £1* 
±.+ &tzt>lz y friiEoj: o U*l36«JK#fl:*:«J 11ftx.ft 
<Tfe, |-70-ft- H7)S Ox?S#H]fg^31(Ci5 

[0108] ##wti*fk«iii±, «rao j: ^ 

mftWfiKtc J: o r N OxiR*»xtt«ti6««5»^±a[«l 

Ox %Rjl7£jMMMtS is v>r (4 , SMK # A * S 
^(--r47t*(c^c#ftS3nffi»^5ft 

20 A»ft»*-cii, hi sain 9izm-t£7iz, mmm 

*tt*aEfbS-**-i:*<, ±#ftB§PH»Sr*-r4N 
[0 10 9] S^**^<0^ib«-'J 

SEfb^*$^4o 

[oiio] aaftjt^'j-s'ujtj* s^tr^t 
50 a^p t wti^tfgtin, i/^^se^p t ok 

& aHfcffc/flrtM&Tl- 4 * U N Ox ORJRSftJpi* 

tbfi^M&TI- 4 „ L L ft * ? 6 ^^Jt* J U y + K S HZ 
t S^p t SSl^Sf^IS $ ixz fc*j;**tt»* f 
»?H $ fL, e£o r^ib^S^"'; y ^7j>t> - > \zm t) 
Jfex.«bfL4tN0x t;*ff 4 Stf bf^ffl 7**54 f 4 * t-- N 

otommmrfft < ft 19 , »r < LTStt^^temsij 6 

40 lomi^ot, ->tcn#$*vrv>4 
*t:ffl»Jt * «f#f 'J - > * <b 'J -v f - »: -Bf&tj tc-KJ 19 ftx. 

LTNOx^jg%0*^E7 0±i:£itS^f-f*i 
U- f Ottffcf^ffl 4 C t # 4 c 

[0 112] iO»3)5tt#Oj»aiH4, »=bli\ 

jt 7C%KO««T-* 4 o TNOxfl 

TcMftgft t- it 4 mmttmmtttffoi. t , $ 
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Tv»4v>NOx®»«7Cltt«iS1lBSSU*tt-51fe*OM 
ilfli, -#<0H*WUtt*ELT«tt***ttiHL* 

fkHf*1-4£ 4. *>*>^>A., ##7 1 a«7>«iJ 

[0 1 13] 8M*2f;*.<D£**J£*'; y^-iz-t^mt L 

■f-fUCfttfo T N Ox [RiKSxttttfgff 0£|5l±gEfl! t 
SI^T»*«t*ttO&;l4J:7KLTfc£v\, Sfc* P 
&#*0£$Utt>J •y^-tc-t-4^<6tc, IllC^&SlUt 

[0114] tC^f, Sl^tf** OA^v^AC a (i 
SOsiWfttit, aitt*^i">ACaS04*tSt 
4 0 iO««*V/'>ACaS04tt, »ft»*$ix* 

< , n ox^mmytm»Mm±^r y t txws-r 

0x(R«3l3cD*«IEIS«O§|*4 19 SrESlh-f 4fc*Mcii, 

mvmmfoftw 6 1 1 ua^v^ac a in^t^ 

If* 'J ■JAKil^iiWi L<, -f-fucfc*), ft 
1£K*&ttl*U6 ll*Itcjmi-4S03(i* , J'>AKi:*S 
tLTiS*'J l ?AK2S04tMU **vfiCa 
i± S 03 tm-it-fz z b & < N Ox^Kif TCMJK£1tolff 
«*rail1-4« ftoTNOxi|UMraflMlf*«d , T y > 
aCiotltt* >)^-4^t36*'5:< 44 0 -UT^ «r 

s, ;Hfv*>>ARb, A'J^ABa, *hn>^>5AS 
r *fflv»*C tjj*»i Lv^ t (C&4<, 
[0 115] mttK*Sca#Jfc LTNOxfli 

4, S^P t O*ffi±U«^$fL4N023HiS03^t> 

fiit^«^ffim$*4^t* f -e^-i,o fc£U i<o«^ 
lil?a:rt^T£T£11i:^»-f 4 0 itz, it14BI«feai 
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SttCStr^+ORXaiflC^^tai^tKJRL (C e20 3 
-2Ce02) , «MC3!r^«l*OR«»8E* , fiT+* fcffi 
14B£3?«-JfciB1-4 (2 C e O2-C ezOs) feOT?*4 

* + OffiiSJt £ 5eW (- '9 -y t- t-1" 4 
*4 0 -t'J7!:ft£t, ftXtt«t«fflUTtAi/» 0 

[0116] f fc, m£tt*iftffi»jfcLT8|s&3!rx+o 

N OxflHb fcttfli S 3X4 N 0 x nl«jt7C«!« tH^ZZt 
JO t nXffi-Cab4o C:<7?J*-&tci3v»T<i, NOxXliS0xi£- 
ftttl**4fc*!)USHH*"^«)^Jt«:^&< t i-B#65 
K'9 -y^^1-4£-^A s *l9, ZW •yHfcM«IS-NOx 

iCt^t Lv><, 
[0 117] JfcHJfcffllKfc^T, NOxfRKKEMMCit 

M jWSJc i±S 1" 4 ffitt^^ tc J: *) /n't- >f * a U - h **»ft» 
*$*t4 4«7)t LJt**, Zixii, *^§H^^PlS1-4 t<0 

20 t*=WUI**O^T^ ^raV- NO 

SitT 4 , WA^N Ox©^jf7C«!i»^M-^iruA-r4 

^fbi^*i-4ii^p:t6t : -*4o ;OHi:fcv>T, 

a M$'fbfix;^^J;4®'fb^ ; iT^^47ta6tc > 
^4Si)*3& f 4/c<b$it4o ifc, i^c^v>r^ 

*o«J8E***T«'ftl!fe*S*JK 44» 
[0 118] ^SiSiOf-f --t*;kJc> v >(i N ftS'B 
*ta#««fc*«Ji9jftiT*jS-r4t«)fc Lfc**, i 
^(i*#§^*Pl«1-4 4 0t ; -l±4<, 4*»4^ 
40 l©*^M^fi'-^i>y> 1 Xli^r 4 *i 

j|gT-*4o 
[0 119] 

[«««)»*] mill:, *5&W»=J:4rt«fc«H*5» 

14 'J y -^^JrbOBflCN Ox Srfta-t 4 N Ox1R®jt%ftl! 

t , N Ox «««7Cl««f «*Ofi^±af| t 
TvtWI t * ifitei" 4 fc * Oi!fi*E#a t, NOx TOS 7C 

50 tt«Eaiii'vSMn±a[iiii5i"ba7c*« *«^-r 4 
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m^frt ZMffi U N OxRKS%tttttttao S Ox%* 

H«ofc*u, tt^ISi- <fc -3 r »tc»K a t 
*U*<e#g(=J:oTNOxiRiR»5c*<at«ll^il± 

L T $ it fc » 5c W K (4 , N O x «BS %MIM*C © 
«WlAP»-c««i- 8Wt#"**u <fc 

&m-smz-<t, soxis#iaaofc*tc*^<NOxiR 

[01] *»W^J:*»ttl»fb**«:«iL*f'-f-Hf^ 
jr. > v > Offiffl&^KMdl -e* a o 
[El 2] HI 0*S«aoit**WfWHT*-6o 
[0 3] H KOv'J KOiIH-e*-5« 
[IH 4] ««fiOHWBfffiBI"t?**o 
[0 5] 7 f i*B*»t*tBt*4 0 

[0 6] ^•t-^iJi^NOxO^i^Sr^-ria-C* 

[H7] Ali£*SJfc3&*2 l#i£T*^^-^O^fi^ft 

[D8] *«fl^t^+H-C**o 

[09] X^e-^cof&^StEGR^t OBftt/TtB 

[0io] m&mmtm&tfA&t<vrm.zfFi-mv 
[mi i] *ioa«E««iau f *2oa«£«*ns:^ 

[HI 2] ^Jt-t>^om*Sr^-tH-C*^o 
[HI 3] h;i/#oBBR^*^1"H"C*>^o 
[HI 4] »loa<E«*IU^*t*ffi*SJtS:^t-BI'T? 
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[Hi 5] Att^n 7 h^OgdHaovyytft 
I8T*IK B<iEGRflHI»#OB«IBBKO-ryrS:^'t 

[hi e] m-mmz&tf&£mit*mirm'?&z>o 

[Hi 7] Aii^n^ Y )\sft<DBMffl]£<D^ y y'Zmir 
BW), B(iEGRW1ip#^lfl{B!flCow/t^+ 

[HIS] tftHWft^^^Kt^lZIttffi&CKNOxiRttS 

70 [Hi 9] HI 8 0fflliti^o 

[02 0] ty&Ufa<Oftfc<Dm 1 8 <t(iS&£ t 5— o 

[12 1] N0x«Kax««««^«it4:^[g-C* 

[12 2] NOx^iRttfflftJBS:KWi-*fc*5)OBI"e* 

& O 

[02 3] *.fiB#H^l9ON0xiRl|XSO^^'^*^'f 
[024] NOxfRX^M«K»1tOSOxtt*DIKO^ 
[02 5] N0x«*«xtt«iE*O*»Oift«a£fl:t 

5rf 0-c£>& o 

[02 6] /<r^*Al/-hOilftftfflS:Rflt*fcft 

[02 7] Kfbl^^tttt&?4j:N0xaKX7cM«( 

[02 8] AT^^i/- hoJHraffl*KH-T*fc« 
O0^*>£ o 
[02 9] NOx«iS7c8tlM^<7)#f 
50 J3. hOlt»*l»ih-J"**:*0»z:7n--f- + - 

& 0 

[0 3 0] N0xKiKjS7ntt«t^a^)RS|gOl£^:BfBia 

[ftHf-otann 

6 •• 

1 6 — *n 7 Mu# 

7 l -isU&fflS 

7 0-NOxeR*«5c)!t»il11 
7 4 -ftfMKttttC 



la 8 



[08] 



c c c c c c 

y \ / \ / \ ✓ s / N x 

c c c c c c 



c-c 



c c -c^c 
c d t 



[0 12] 






I 


V 







114 



[014] 



>X(N) 




Y(N) ' 

A/F°18 1 A/F-T7 
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[13] [14] [0 7] 
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(18) 



W m 2 0 0 2 - 1 3 4 
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(20) 



2002-134 



121 



[H2 1 ] 

(A) 



70 



✓^0DHD0 DIE □ !^ □EO0CIBtt^v 

oiao Ionian fsnsaDEaDSDEaDEDEc 



I 23 



[12 3] 



(A) 



An A12 

A 2 i 

i 

i 

i 
( 

A m i 



Am 



Amn 




[m 2 4] 



[SI2 5] 



[H2 9] 



!2d 



^ 25 



[21 29 




* ^103 




r 107 



)YES / 11 0 





( ^7) 
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[@2 6] [12 7] 




60 61 60 
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(22) 



if^r^ 2002 — 13413 



7D y h^-vogj 



(5D int. ci. 7 mm** 

F 0 1 N 3/08 
3/18 
3/24 

3/28 3 0 1 



F I 
F 0 1 N 



3/18 
3/24 



3/28 

B 0 1 D 53/36 



7-7H-K (##) 



B 
E 
F 

3 0 1 C 
1 0 3 B 



02)mm &m mm 

ftfcj»*BBifr hamifft h 3 * gift 

SW^BB* h3^Wll=ilfe h 3 * g K 



F^-A(##) 3G090 AA03 BA01 CA01 CB23 CB24 
DA03 DA07 DA10 DA13 DAI 8 
DA20 EA03 
3G091 AA02 AA1 1 AA18 AA28 AB06 
AB13 BA00 BAH BA14 BA33 
BA38 CA13 CA18 CB02 CB03 
CB07 CB08 DA01 DA02 DA08 
DB06 DB10 EA01 EA03 EA07 
EA18 EA29 EA31 EA32 EA34 
EA38 FB02 FB03 FB10 FBI! 
FBI 2 FC02 FC04 FC08 GA02 
GA20 GA21 GB01X GB02W 
GB02Y GB03W GB03Y GB04W 
GB04Y GB06W GB07W GB10X 
GB16X GB17X HA14 HA36 
HB05 

4D048 AA02 AA06 AB01 AB02 BA14X 
BA15X BA30X BC01 CC25 
CC27 
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